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RUNNING A RACE WITH CHANCE. 
ITH th ist doubt removed that Wellman 
s seriously attempting to make _ the 
passage of the Atlantic with his airship, 
ve an only say that he and his asso 
at are running a race against chance and accident, 
t ve Odds heavily against the dirigible 
At the same time, it is only just to acknowledge 
at, i preparing this aerial ship for its venture 
Vaniman, the designing engineer, has shown a 
ommon amount of foresight and inventive 
ol ictive kil Technically considered, the Wel 
iirsh at once al nteresting and instructi 
a va I his ! I ind t b 4 
i n faith in the ultimate success of th 
I that W gave it, in our last issue an unusu 
y complet l tration and description Mechanic 
ally msidered, the ship is well designed for its 
ndous task, failure to accomplish which will be 
either ») the stress of wind and weather or to 
of the many accidents to which any new and 
ntried mechanism, such as this, is liable Failure 
hrough weather condition an scarcely be provided 
igainst, although the sponsors of the expedition claim 
iv made very reasonable provision; but failure 
due t he total lack of preliminary trying out and 
ning p in only be chargeable to inexcusab! 
neglect ind it is just here we think, that the chie 
eril ft th most extraordinary undertaking lies 
nderstood in mechanical engineering that 
no matter how well designed and carefully built a ne 
ichi r plant may be, it is necessary to put it 
through a more or less extended series of tests to 
mine volt of weakness and bring it up to a 
isis of thoroughly reliable operation; and in such a 
nplicated machine as this Wellman dirigible, which 
ral new and untried principle and a i 
I lemand for a preliminary period of trial 
‘ gz ovel everal weeks vould seem to be im 
erat M wr shed tests are not sufficient 
i ld taker it and sent over the ocean 
xtended cruise inder varying condition of 
t ! so that it curiou snake-like equilibrator 
ted alike over waters that are absolutely 
und « r giant ocean combers that are rolling 
t nty to thirty feet in height Nothing of the 
I y has n de 
"\ repeat tha structurally considered, the ma 
x ent piece of work The double-tul 





terminating in the long, cylindrical fuel tan 
ttom chord is a construction at once shipshape 
d serviceable Moreover, the provision of a broad 
ral truss. placed close up against the body of the 
illoor nd irely fastened thereto, shows good 
I Ver ngenious and well worked out is the 
t ng th relation of the axis 
tt pi eile aft the axis of the sh This 
inet te vith t ! ion of ballonets at each 
nd for moving ‘ nt f lift of the hydrogen gas 
should giv - and I control of fore-and 
rT! t orig ich the one 
again } the : ‘ irge que 
ark. is the long and heavy 
of which it is planned tal tl ball ta 
wen heleht above the surf va In 
calm weather and steady breez l t 
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should the 
in a sixty-mile gale (in which case, 
pur- 


the device will operate satisfactorily; but 


airship be caught 


the propellers being in operation for steerage 


poses the speed over the water would not be less 


the drag of the equili 
great; 
must 


than 60 to 65 miles an hour) 


brator must necessarily become very and being 


applied at the center of the ship inevitably, 


as more or less of the rope is immersed when riding on 


trough of the 
effect 


waves, set up a 
How- 


the crest or in the 


fore-and-aft lurching upon the vessel. 


overcome this tendency 


effect of the 


ever, Mr. Vaniman hopes to 


to “nosing” by the combined ballonets, 


the shifting of the axis of the propellers, and the right 


ing effect of two capstans, hauling one on the fore 


and one on the after end of the sling cables to which 
the equilibrator is attached. 
To the 


tic alr 


conservative mind, the projected trans-Atlan- 
foolhardy in the extreme 
However, we Atlantic 
when for the five days of the trip the winds were 


voyage appears to be 


have crossed the from west to 


east 
steady and the sea was as calm as the proverbial 
1 pond If the voyagers are favored with such 


conditions, it is conceivable that they may get across 


Should they do so, the voyage must certainly be set 
down as in every way the most extraordinary feat 


if transportation of this or any other age. 


BURSTING OF 12-INCH GUNS. 
HE recent 
battleship 


12-inch gun on the 
third 


bursting of a 
“Georgia,” flagship of the 
Atlantic 
battl 


fleet, while she 
practice off the 


division of the was 


leading a column in 


Virginia Capes, is the latest of a series of similar 


extremely discon- 
had 


“lowa,” 


accidents which, to say the least, are 


Accidents of alread) 


“Ohio,” 


this character 


certing 


occurred in the main battery of the 


and Missouri.” 


The wrecked gun was the port gun of the forward 


n 
turret, and about 15 feet, or the whole of the forward 


portion of the chase extending from the front end 


of Hoop No. 1 


It is one of 


to the muzzle, was blown entirely away. 


the unfortunate features of accidents of 
eause is left in 


to the 


this character that their immediate 


} 


considerable obscurity. The failure may be due 


powder, to weakness in the gun, or to a combination 


both In all probability, the last 
The failed is 


hoops do not over the full 


explanation is the 


gun which one of a type in 


ue one 
length 
that at 


which the extend 


f the gun to the*muzzle, and it is evident 
the point where the last hoop ends, there must be a 
sudden drop in the tangential strength of the gun, in 
Theoreti 


sufficient strength at this 


its ability to withstand bursting stresses 


cally, not only should there be 


point to resist the normal pressure due to the gases 


vhich are given off by the so-called slow-burning pow 


der, but there is supposed to be sufficient metal to take 


are of a considerable rise of pre above the nor 


ssure 


mal, due to irregularity, or a sudden jump in the pow 


der pressure In the latest type of gun, such as has 


mounted on the vessels of the dreadnought class, 


Hoop No. 1 has been 


peen 
extended entirely to the muzzle 
greatly fortities the gun, both 
against that 


trouble in the 


an improvement which 


against bursting and tendency to droop 


caused so much earlier days of 


which 


the manufacture of hooped guns 


endeavor of the chemist in drawing up a 


manufacturing 


It is the 
formula, and of the powder factory in 
the powder, to produce an explosive which instead of 
instantaneously in the 


black 


being converted into gas almost 
with the old 
that the initial 


powder chamber (as was the case 
vowder), will burn relatively so slowly 
ressure in the powder chamber will be relatively low 
combustion will be maintained at such a rate 


suffi- 


press 
and the 


that the volume of gas, as it is given off, will be 


cient to maintain a high average pressure on the base 


of the shell during the whole of its travel down the 


to the muzzle, the last 
before the shell leaves the 


bore particle of the powder 


being consumed gun. 


Now it is evident that such a 
the average pressure will call for the provision of extra 


powder, by raising 


who is 


material in the chase of the gun, and any one 
familiar with the history of gun construction will 
remember how the hooping has gradually been ex- 


we have noted above, 
1e muzzle 


tended over the chase until, as 


latest guns, clear up to tl 


In all probability the immediate cause of the accident 


es, in the 
was a sudden increase of pressure, due to a too fierce 
powder and its sudden change from 
If the powder pres 


combustion of the 
the solid to the gaseous condition 


sure were graphically represented by a line falling from 


chamber to the muzzle, it would probably 


wrecked gun on the 


the powder 
that in the 
there 
about the 


be found case of the 
sudden rise in this line just be 


where the hooping of the 


Georgia,” was ¢ 


fore or at point 


terminated. 


gun 
This irregularity in the powder might be due to 
some chemical deterioration, or possibly to the break- 


ing up of the powder grains. This would suddenly 


expose a much larger area for combustion (smokeless 
owder burning only on the surface) and there would 
be immediate liberation of a proportionate amount of 


zas with a resulting sudden rise in pressure. 
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OUR RAPIDLY-GROWING RAILROAD SYSTEM. 
LTHOUGH we all of us recognize the immensity 
of the railroad system of the United States, 
it is not so generally understood that it 
growth is also on a stupendous scale. Evi 
dence of this is found in the fact that during last year 
there was added to the existing railroads of this coun- 
try a length of steam road which is equal to about one- 
fourth of the steam 
Britain, the being 
The total length of railroad in the whole coun- 
try on December 3l1st, 1909, according to Poor’s Manual 


whole of the existing roads of 


Great increase for the year 6,310 


miles 
of Railroads, 238,356 miles, as against 232,046 
miles at the close of 1908. 

The capital stock of the railroads has reached over 
eight billion dollars, and the bonded debt is above nine 
billion with minor liabilities, bring up the 
total liabilities to the huge sum of over twenty billions 
of dollars. The total cost of railroad and equipment is 
fourteen and a half billion dollars. The total earnings 
traffic were, in round numbers, $578,- 
traffic, $1,.720,000,000. 


was 


“hese, 


from passenger 


000,000, and from freight These, 


with other sources of revenue, brought up the total 
gross earnings to $2,513,000,000. The net earnings 


were $852,000,000, and the total net income was $1,018,- 
041,837 The total 
the whole system was 974,423,075, and the revenue per 


number of passengers carried on 


passenger mile was 1.934 cents. The total freight 
moved amounted to 1,635,215,800 tons, the revenue 
per ton mile being 0.757 cent. The significance of 


measure of the development of 


They suggest, if they do 


these statistics as a 
undeniable 
that the 


business must be due to causes that are transient and 


the country is 


not actually prove, so-called depression in 


of secondary importance. 
AN IRRITATING REQUIREMENT IN PATENT OFFICE 
PROCEDURE. 
HE Department of the Interior has issued an 
order to the heads of the various bureaus 
and offices of which it is composed, directing 
agents, as 


that “firms of 


admitted to practice before this D« 


first attorneys or 


such, will not be 


partment in any proceeding or matter involv- 


ing the services of an attorney or agent; and in the 


presentation of any matter by any such firm, it must 


be represented by one or more duly qualified members 


thereof in his or their own proper person.” The order 


further provides that firms of agents or attorneys may 


file powers of attorney from clients as evidence of 
authority, but the power when filed must be accom- 
panied by an appearance in that behalf in writing, 


qualified members of the 
filed in the presenta 
firm must be similarly signed 


signed by one or more duly 


firm All subsequent documents 
tion of any case by the 
with disbarment a 


The Department further threatens 


who 


firm which receives into membership any person 


has been disbarred or suspended from the practice of 
the Department of the Interior or its bureaus or offices. 
before the Patent Office, 


mentioned new order accomplishes no useful 


So far as it affects practice 
the first 
throws firm of practitioners the 


purpos¢ It upon a 


laborious duty of signing many papers, with the result 
that an attorney whose time should be spent in protect 
ing his clients’ interests is compelled to fritter away a 
machine of 


making a signing 


In the preparation of patent papers, the new 


portion of it in 


large 


himself. 


order entails much irksome work, because of the num- 
ber of papers in a case and because of the length of 
time which frequently elapses between the filing of an 


application and the final grant of a patent. There are 


cases enough in the Patent Office which have been 
pending for years. The number of amendments filed 
at frequent intervals may amount to several dozen. 


According to the new rule, every one of these papers 
must be signed either by the particular member of the 


firm to whom the case was originally intrusted, or 


by the firm itself, as the case may be. 


It is rumored in Washington that the order is the 
outcome of a land fraud case, which was brought to 
light by the Ballinger controversy. Should that prove 


difficult to understand why all 
the bureaus of the Department of the 
be constrained to meet the peculiar conditions which 
Land Office. No department of the 2 
ernment conducts its business so painstakingly as the 
Patent Office. 
duct their business as efficiently and as honestly as 
patent It is that there are 
incurred the displeasure of the 
which can 
rules are so stringent an‘ 
the Commissioner so vigilant, that later a 
firm whose methods are discreditable must be driven 
to the wall. 

That section of the 
order forbids a 
Department to receive in membership a person who 
is disbarred, seems fair and desirable. Still, how can 
a disbarred attorney be prevented from practicing as 
an employee, at a salary fully equal to his share of 
profits as a member of the firm? 


to be the case, it is 


Interior shouid 
prevail in the 
No body of solicitors, as a whole, con- 


attorneys. true some 


attorneys who have 
Office by 


as professional; but the 


not be regarded 
} 


Patent methods 


sooner or 


Department of the Interior’s 


which firm practising before the 
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‘in the case of the direct-current system. 
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ELECTRICITY. 

We are frequently astonished by the abnormally 
long range of wireless telegraph stations. Such equip- 
ments as commonly have only a hundred miles radius, 
on occasion are able to send messages a thousand 
miles. This matter was recently discussed in a Ger- 
man paper, and it was pointed out that such long 
ranges always occur after dark, and hence are prob- 
ably due to the fact that the atmosphere is not ionized 
at night to the extent that it is in the daytime. 


In a paper recently published in the London Electri- 
cian, there is a discussion of electric traction in 
London between Victoria and London bridges. The 
single-phase system is used here, and this has proved 
more economical in the consumption of energy than the 
direct-current system. The consumption of énergy is 
70 to 80 watt hours per ton mile, as against 90 to 100 
There has 
been no trouble whatever with the overhead work. 


The battleship “Nebraska” is to be fitted with a 
telegraph typewriter system which should be particu- 
larly valuable in time of battle for communication 
between the conning tower and the gun positions. 
The advantage of this system over the telephone is 
obvious. In the noise of battle, directions can be heard 
only with the greatest difficulty, whereas with the 
typewriter telegraph orders are received in printed 
form and can readily be understood. Just how such a 
system would operate when subjected to the jars inci- 
dental to gunfire, is a matter which can only be deter- 
mined by experiment. 


A novel vacation trip was described in a recent 
issue of the Electric Railway Journal. It consisted 
in an electric railroad tour from New York to Mil- 
waukee. The trip, except for the use of a boat on 
the Hudson from Tarrytown to Hudson, and the steam 
railroad from Fonda to Little Falls, was made entirely 
The entire distance traveled, includ- 
ing a number of side trips, amounted to 1,986 miles, and 
the total cost was $33.50. The only drawback to the 
excursion was the matter of carrying luggage, which 
could be checked only on certain lines. The advantage 
of the trolley trip over other modes of travel is that 


by electric cars 


it is cleaner and cheaper, and that it carries one 
through the heart of towns, so that one can become 
better acquainted with the country. 


In order to demonstrate the utility of electric stoves 
for household use, a dinner was recently given in Chi- 
cago, which was cooked on an electric stove adapted 
for a family of eight However, eighteen persons were 
served, showing that the family range would be of 
ample capacity to meet all requirements of special 
dinners. The dinner consisted of consommé, roast beef, 
lima beans, potatoes, short cake, and coffee, and the 
cooking occupied two hours, with an electrical expendi- 
ture of 2,310 watt hours. The cost of the cooking, at 
the prevailing rate for current, was about 23 cents. In 
the cooking, the fireless cooker principle was employed 
to a certain extent, the food in each case being sub- 
jected to a maximum heat for a short time, after which 
the current was cut off, or at least greatly reduced, so 
that the heat absorbed would permeate the food, and 
cook it thoroughly. 


To add to the horrors of a steamship collision at 
night, it often happens that the water reaches the 
dynamos, putting the lighting system out of commis- 
sion, and making it impossible for the terrified pas- 
sengers to find their way about. In order to prevent 
such an occurrence, one of the lake steamers has 
recently installed an emergency electric lighting sys- 
tem, connected with a storage battery which is placed 
on one of the upper decks. The batteries are charged 
during the day, when the regular lighting system is 
not in use. In this connection it is interesting to 
note that some of the theaters in Europe are using 
storage batteries to furnish the power for the lights 
at the exits, and that a Chicago theater has just 
installed a similar system. In this way a more re- 
liable lighting system is assured, the necessity of 
which was very forcibly shown in the Iroquois dis- 
aster. 


Our consul at Nice, France, has recently reported on 
the new system of sterilization adopted by that city 
for its drinking water. The water is sterilized by the 
use of ozone, which is produced in an ozone generator. 
The generator consists of copper plates between which 
are glass sheets, and the air between the plates is 
decomposed by a silent discharge at 17,000 volts pres- 
sure. The decomposed air is drawn by suction fans 
through a purifier, which eliminates the nitrogenous 
compounds, and thereafter the ozone is conducted to 
a chamber into which the water flows. The water 
passes through a layer of gravel on a wire netting, 
and falls into the chamber in the form of a heavy rain. 
The ozone absorbed by the water is thereafter extracted 
by having the water fall on stone steps. The water is 
then absolutely free of germs. There are two plants 
at Nice, one with an output of 40 gallons per second, 
and the other with an output of 80 gallons. 
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AERONAUTICS, 

To Mrs. Bessie Raiche, of Mineola, L. I. belongs 
the honor of being the first aviatress in America. Mrs. 
Raiche made a series of short straight-line flights at 
Mineola on September 23rd. 

The organization of the Aero Reserve is actively 
under way. The movement, which was begun on the 
Squantum aviation field in the earlier stages of the 
Harvard-Boston Aero Meet, has been so enthusiastically 
carried forward that the association now numbers 3,200 
citizens. 

Lieut. J. W. Seddon, R. N., has built what is probably 
the largest aeroplane in the world, a six-passenger tan- 
dem biplane which consists essentially of two biplanes, 
one behind the other, with the engines mounted on the 
framing connecting the two sets of surfaces. Two 
motors of 80 horse-power each are employed, which 
drive two huge propellers. The planes have an aggre- 
gate surface of 1,000 square feet. 

The aviation committee which had charge of the 
Brigue to Milan trans-Alpine race has paid to the 
brother of George Chavez, who died at Domo d’Ossola 
on September 27th, of injuries received when he at- 
tempted to alight after he had crossed the Simplon, a 
check for $10,000. The original prize was $20,000. 
Chavez did not finish the flight to Milan. 

James Radley, an English aviator, who holds a rec- 
ord (unofficial) for flying an aeroplane at the rate of 
77.6 miles an hour, has arrived in this country to 
participate in the World-Post Dispatch $30,000 prize 
for a flight between New York and St. Louis, and also 
for the International Aviation Meet at Belmont Park 
this month, in which he will represent the Royal 
Aero Club of Great Britain. 

After making five successful flights with pupils at the 
aviation school at Chartres on September 25th, Edmond 
Poillot, while landing on his sixth flight from a height 
of 150 feet, dropped like a stone to his death. No 
details are available at present, but it seems probable 
the machine may have been caught by a side gust. 
The pupil who was with Poillot was only slightly 
injured. The machine was a Savary two-propeller 
biplane, especially used for instruction. 

An air line flight of 30 miles from Belmont Park 
and around the Statue of Liberty in New York harbor 
and return to the aviation field, is to be on? of the 
most interesting and. spectacular features of the inter 
national aviation tournament. The New York Herald 
states that it has learned from authoritative sources 
that a prize of at least $5,000 will be offered for the 
feat, which will be equivalent to the flight from the 
Squantum aviation field to Boston Light, accomplished 
by Mr. Grahame-White during the Harvard-Boston 
meet. 

Mr. Clifford B. Harmon has offered cash prizes total- 
ing $5,000 to the contestants in the New York Times- 
Chicago Evening Post aeroplane race from Chicago to 
New York, which starts on October 8th. This is in 
addition to his offer of $1,000 in cash or plate to the 
contestant who first flies 500 miles in 50 consecutive 
hours in the contest. To win the additionai $4,000 
the entrant, when arriving at New York from Chicago, 
must continue his flight to Belmont Park, covering the 
entire distance within 168 hours, or 7 days from the 
time of starting from Chicago. 

The Municipal Council of Paris recently offered a 
prize of $1,000 for a flight with a passenger from Paris 
to Brussels, a distance of 175 miles as the crow flies. 
Loridan and Mathieu started on the morning of Sep- 
tember 25th to make a flight, both using Farman 
biplanes. Mathieu landed half an hour after starting 
because of motor trouble. Just as he was about to 
start again, a big dog ran into his propeller and was 
cut to pieces which were flung by the whirling blades 
hundreds of feet. The propeller was smashed, and 
Mathieu had to postpone his flight. Loridan reached 
St. Quentin, 81 miles from Paris, where he intended 
to replenish his fuel supply. His motor stopped work- 
ing and his aeroplane struck a tree, where it remained 
hanging. He could not continue his flight. 

On September 29th Walter Brookins in a Wright 
biplane broke the world’s record for eross-country 
flying. With only two stops he made the trip from 
Chicago to the State fair at Springfield, a distance of 
186 miles, in 5 hours and 43 minutes, maintaining an 
average speed of 32.7 miles per hour. He won the 
prize of $10,000 offeréd by the Chicago Record-Herald 
for the feat. The trip included a thrilling race with a 
special train which had essayed to keep up with 
Brookins, but which was badly beaten. After flying 
2 hours and 28 minutes, Brookins reached Gilman, 81 
miles. Looking down, he became confused as to which 
track to follow. He decided to alight and await the 
arrival of the train. He mistook a cornfield for a 
green meadow and alighted in it, but without accident 
From Gilman to Mount Pulaski, a distance of 88 miles, 
Brookins maintained a height of 1,000 feet. At Mount 
Pulaski he stopped because of a broken water pump and 
to take on oil. On the stretch from Gilman to Mount 
Pulaski, it is claimed that he beat Hamilton’s record. 





SCIENCE. 
A patent has been taken out by A. Reuter for a 
quick-drying ink. 


An addition is made to the ink of a 
neutral, volatile substance such as alcohol or a similar 


material, in the proportion of one part to five of the 
ink. 
Tuesday, Wednesday, and Thursday, September 


27th to 29th, the American Fisheries Society held its 
fortieth annual meeting in New York. The first and 
last sessions were held at the Aquarium, and the 
second at the American Museum of Natural History. 


In view of the varying data published concerning 
the solubility of gold in nitric acid, F, P. Dewey has 
carried out experiments which show that gold is dis- 
solved to some extent when treated with the boiling, 
highly purified acid. 
mine the amount of gold in the strongly acid solu- 
tions is described. 

In the Chem. Zeit., Theodore Wey! describes a simple 
apparatus for determining melting points. A thermom- 
eter is slightly expanded just above the buib. A glass 
ring loosely fitting the thermometer stem rests on the 


The method employed to deter 


expansion; it carries glass hooks placed vertically in 
pairs which serve to hold the meiting point tubes in 
position close to the bulb. This obviates the use of 
India rubber rings or platinum wire for attaching the 
tubes to the thermometer 

A patent has been granted to C. Petit in France 
for the treatment of seaweed. 
is subjected to a bleaching process by steeping in a 
solution composed of bleaching powder, 6 kilograms; 
sodium hydroxide, 10 kilograms; and water, 9 liters, 
diluted to a density of 6 deg. B. After five hours’ 
immersion the material is drained’ and soured with 
dilute sulphuric acid at a density of 1 deg. B. The 
product is suitable for packing purposes as a substi- 
tute for wood-wool, paper shavings, etc., and for other 
uses. 


The seaweed (varech) 


Last November’s rains in Jamaica were in every wa) 
startling. The maximum rainfall occurred at moun- 
tain stations at the eastern part cf the island. viz., 
135 inches in 8 days at Silver Hill, with a maximum 
daily fall of 30.50 inches on the 6th, and 120.87 inches 
in 16 days at Farm Hill 
with the famous downpours -at Cherrapunji, India 


These figures are comparabie 


where 41 inches have been measured in a day and 114 
inches in five days. The Jamaica rains caused disas 
trous floods and landslides, attended by loss of life and 
property. 

In the Rev. Gen. Mat. Col., A. Chaplet describes a 
method of rendering fibers inflammable This is 
effected by the fixation of insoluble magnesium-am- 
monium phosphate in the fiber. The materials are 
padded in a concentrated solution of a soluble phos- 
phate, preferably the mono-calcium salt, and are then 
passed through an ammoniacal solution of magnesium 
chloride. Magnesium ammonium phosphate is thus 
precipitated on and in the fiber, and after rinsing 
in very dilute ammonia and drying, the materiai is 
practically non-inflammable. This property is only 
slightly affected by rubbing or washing 

William Harmon Niles, professor at the Massachu 
setts Institute of Technology, who had long been promi- 
nent among educators in that State, died in Boston on 
September 13th, at the age of seventy-two years. He 
was born in Northampton on May 18th, 1838. Prof. 
Niles received his first impulse to follow a scientific 
career from Louis Agassiz, of whom he was a pupi! at 
Cambridge. For several years after compieting his 
preliminary education Prof. Niles was employed by 
the State Board of Education of Massachusetts as an 
instructor and lecturer in natural science at the State 
teachers’ Institutes. 
sor of physical geology and geography at the Massachu 


In 1871 he was appointed profes 


setts Institute of Technology. 

It is popularly supposed that women possess a mor 
highly developed color sense than men. In a recent 
number of the University of Colorado Studies. Mr. V 
A. C. Henmon shows that the experimenta! evidence 
in support of the theory is unsatisfactory and incon- 
clusive. Experiments undertaken by Nichols showed 
that men were decidedly more sensitive in the recog 
nition of red, yellow, and green, while women were 
more sensitive to blue. Yet, on the other hand, Miss 
Helen B. Thompson found that men were better with 
blue and yellow on a white background, and that 
women were better in red and in green. Miss Nelson 
finds that women in general are less keen in the recog- 
nition of colors than men. Tests on the discrimina 
tion of differences in color, the threshold of difference 


show greater agreement. Women are in general supe 


rior to men in the discriminative sensibility nd a 
Mr. Henmon shows, particularly in their di inatiy 
sensibility to reds and greens: for he teo ! eves t) 
men show a decidedly greater ’ | 

ating reds He finds that ir oo tad 

the ages of eleven and fif ] j 

difference in the } f na 
that the variability and re are htly sreater in 
girls. 
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K LIFTING AND BALLASTING MACHINE 


HINE THAT 


effective machines have 


DOES 


THE 


possible to move the shovels at any desired angle with 
the arms. This is to provide a horizontal instead of a 
radial motion of the shovels while under the ties. The 
shovels reach under the center of the track, and by 
the radial and vertical motions of the arms are 
arranged to go out 7% feet beyond the ends of the 
ties and 4 feet below the ties. 

In operation, the car is run out by its own power 
to a point where the boom overhangs a depressed por- 


tion of the track. The gripping devices are then 


WORK OF JACKS 


AND SHOVELERS 


After the shovels have placed and tamped all the 
material, they may be swung clear to the sides of the 
roadbed, dirt trains can be run in on the track, and 
the filling and ballasting materia} dumped in windrows 
along the sides of the track, where the shovels will 
reach and place it. 

In view of its many apparent capabilities, economy 
strength and durability of construction, 
saving, as we contend, the labor of many men and 
reducing the perils of loss by labor strikes and searcity 
of men, the machine wil! 
no doubt awaken great in 


of service, 





ni and ers 

" d ned for the maintenance of railroad track, 

d we iilustrate in this issue a machine which is d 
igned t mm either on a railroad track or a highway 
ind t ira¥ » earth from the side of the roadbed to 
the top of said bed It is especially designed to raise 
the grade f a railway roadbed, upon which a tracl 
has already beer rid, and when used for such a pur 

‘ t is oe pped with means for lifting the track 
nd holding it i: ispension while the new earth is 
being moved inte position 
eneath it Tr} machine 
s designed to be operated 

five I n yhose posi 
tio: ire tw ) the mair 

me or hair su 

ye! a fr t 
n the | ind tw oI 
th er ind ut opposit 
id of the boom 

The machine does the 
york of lifting jacks and 


a gang of shovelers and 
tampers it lesigned to 
bulld embankments with 
out the use of trestles 
The general plan of its 
operations is that it runs 
on a temporary track laid 
on the All, picks up a se« 
tion of track, draws earth 
in from the sides of the 
beneath the ties 


It then 


roadbed 
and tamps it there 
ins forward to raise an 
other section, and s0 pro 
ceeds to raise the track 
by stages, going back and 
forth over the same 
ground until the proper 
elevation has been reached 
In a test made by the first 
machine ever built, it put 
the ballast underneath the 
ties and tamped the same 
at a cost of leas than three 
cents per yard In other 
words, the machine would 
do the work of about one 
hundred men with their 
jacks, shovels, and tamp 
ing bars This machine 
will also put the berme on 
the grade by raising the 
shovels to the level of the 
ties and moving them out 
horizontally 

The machine consists of 
a self-propelled car, carry 
ing the boiler and machin 
ery, from one end of which 
extends a %36-foot trussed 
boom, carrying the track 
lifting devices and a car 
riage on which are the 
shovel arms and the oper 
ator’s seat By the oper 
ator’s seat are the levers 
controjling the various 
movements of the ma- 
chine Both the track 
lifting devices end the 
shovel-arm carriage move 
back and forth along the 


boom The boom is fast 


terest among contractors 
and railroad companies. 


++ 


Rubber in Brazil. 

The British Legation in 
Brazil have furnished the 
following information re- 
lating to the rubber in- 
dustry in that country: 
In 1908, 38,206,461 kilo- 
grammes of rubber, valued 
at $58,921,185, were ex- 
ported, while in 1909 the 
exports amounted to 39, 
026,738 kilogrammes 
valued at- $94,630,305. the 
price per kilogramme hav- 
ing risen from $4 in 1908 
to $7.25 in 1909. These 
figures show that the 
statements which have 
been made that the in- 
crease of price was due to 
a reduction in the amount 
of Brazilian rubber col- 
lected were unfounded; on 
the contrary, there was a 
small 





increase of some 








820,000 kilogrammes in 
the production. 


It is only reasonable to 











suppose that, as the rub- 
ber-bearing territory se 
cured to Brazil by her late 
treaty with Peru is 
worked, and as the com- 
munications by river and 
the Madeira-Mamoré rail 
way, which is in course of 
construction, are opened 
up, the production will 
largely increase. It must 
be remembered that Brazil 
has an enormous advan- 
tage over the plantations 
in other parts of the 
world; in Brazil the only 
expense in connection with 
the production of rubber is 
that of gathering it, while 
in the case of cultivated 
rubber there are all the 
expenses connected with 
the plantation to be con- 
sidered. On the other 
hand, owing to the care 
taken, the plantation rub- 
ber is put upon the market 
in far better condition 
than is that of Brazil. 
Although the natural 
supply of rubber in Brazil 








This remarkable machine consists of a self-propelled car from which projects a 36-foot boom on which 
are supported powerful track-lifting, shoveling, and tamping devices. the 


ened to a pivoted turntable 
tn the body of the car. On 
this turntable is mounted 
the boller transporting 
engines, pivoted masts, and a part of the operating 
machinery fhe boom is connected to these masts, 


which are held by adjustable backstays, permitting the 


boom to be raised or 


lowered The revolving table 


fords free lateral motion to the boom. 


The track-liftine device 


£Tacping arms 





consists of two traveling 


which are moved to any desired posi 


tion on the boom, engaged with the rails at the joints 
and mid-poin and then ra 1 until there is sufficient 
clear space beneath the ti for the shovels to operate 

A baitery of shove irn h ide of the 
traveling car The battery on on ay be oper 
ated independently of that « the oth le, or single 
shoveis in a battery may be operated ind ndently 
of the others. The shovel arms have both a lateral 
and vertical motion, and a joint at the point I 
the shovels are connected with the arr make 


A POWERFUL TRACK LIFTING AND BALLASTING MACHINE, 


attached to the track, and operated to raise a section 
of it. If the track is out of line, the turntable may be 
operated to swing the boom and suspended track to 
one side or the other. The shovels may be then 
pushed out and the sashes lowered until the shovels 
engage earth at the side of the track. The shovels are 
then drawn in and sashes raised until the new earth 
is brought to position beneath the ties. The empty 
shovels are then operated back and forth to tamp the 
earth. The carriage is now moved forward to ballast 
another battery length of the track. When the carriage 
has reached the end of the boom, the section of track 
may be dropped and the car run forward till the boom 
overhangs another or more depressed section of track, 
where the operation is repeated. If desired, the ma- 
chine may be operated two or more times over the same 
pressed portions until all is brought up to grade. 


»geems to be almost inex- 
haustible, it appears that 
authorities of the 
State of Parad are alive to 
the dangers of the compe- 
tition of plantation rubber and of the wasteful collec- 
tion of “seringa,” the growth of which is confined to 
the Amazon. This they show by encouraging the lay- 
ing out and cultivation of plantations and granting 
various privileges to the cultivators. 
eS aan 
Boston capitalists are endeavoring to secure an 
appropriation from Congress to dredge the Island End 
River. If this can be obtained they will build a 
$1,000,000 blast furnace. This is not as visionary a 
scheme as it looks, for the coke from the city gas 
works would furnish the fuel and the reduction in the 
tariff on iron ore makes it possible to import Cuban 
ore much cheaper than formerly. A blast furnace 
there would have the advantage of having a home 
market in New England for the product.—Railway and 
Engineering Review. 
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“ CLEMENT-BAYARD II.” 


BY CARL DIENSTBACH, 
The role hat France 
once play I he con- 
quest of t as in re- 
cent V lergone a 
pecu When 
eight igo an engi- 
nee skill and 
kn Julliot, 
mad pl use of the 
ce of the 
d Brazilian, Santos- 
Dumont and vhen the 
father of aero 
Col. Renard, 
same time 
il iled the s e- 
of ! ife work 
balancing 
lirigible balloons in rapid 
flight), the “Lebaudy” 
airship sprang into exist 
ence and placed France 
far in the lead in the con- 


I 


( 


juest « tl with the 


air-mach i n e, 

Sacerac de Farge 

t far from the truth 

vrote at that 

it France alone 

new the secret of truly 
iavigating the the air. 

But, the very excellence 

ff early French accom- 

lishment has led to the 


irious result, that we see 


France to-day vastly out- 


listanced by Germany, 


and perhaps more than 
equaled by Italy. The type 


tr 


ff the “Lebaudy,” “Pa- 
rie,” and “République” 


airships was so harmon- 


uuslv deve loped, so per- 


ct fe " ze of about 
00 eters displace- 
ent, that t did not call 


or any special improve- 


— enn seen eniomenne retainer ot 
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ment. Thus French apathy 
is to be explained 

Fortunately the wonde1 
ful work of Col. Renard, 
the Lillenthal of . aero 
static art was to survi 
him in more than the on 
feature of stabilizers, with 
which every ship of the 
air is now equipped. The 
“Lebaudy’s” French com- 
petitors soon realized that 
there was still another 
way of perfecting the San 
tos-Dumont “toy”: that of 
making it more similar to 
Renard’s original creation 
the electrically propelled 
dirigible “La Francs of 
1884 

In the course of iime, 
French aeronautic et 


gineers began to realize 





that over twenty year 
ago Col. Renard had al 
ready perfected the dirig 
ble in every essential feat- 
ure but the motive power 
It was perhaps fortunate 
that his imitators wer 
*not nearly se successful! in 
their first attempts as the 
creators of the “Lebaudy’ 
type. 

The “Ville de Paris,” 
their first ship, was d 
cidedly inferior to the 
“Patrie.” But there was 
a spur to improvement, 
and still more important 
an inducement to resort to 
that powerful remedy of 
deficient results in air 
shipping-~—increase of size 
The improved and larger 
“Ville de Paris.” the 


r 


“Clement-Bayard 1...” was 














a step in advance The 


The “ Clement-Bayard II.,”” which took part in the French military maneuvers, (Continued on page £85.) 

















One of the 125 


The “Clement-Bayard” emerging from the shed, 


























The car spaces are formed by forking and doubling the frame’s “ backbone.” 
THE FRENCH MILITARY DIRIGIBLE AIRSHIP “CLEMENT-BAYARD II.” 


The Stabilizing box tail of the “Clement Bayard,” 
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THE LARGES!1 AN-GOING SCHOONER YACHT. 
rm % forgotten that 
I 4 th km] cup 
I n ber that among tl 
it I hist al Dd isted 
i [ ained it 4 
alit peed i i d by th 
( i ht « rl I va von 
by the | three-1 ted hooner Atlantic 1 low 
lying ra tl ne and a huge sail 
pread i d iy ol h da of the contest, 
reeled ff tt i i in a ige speed of al t 14 
Kn rt Atiar I isures ) feet on the ate 
line nd t On deck, and she is probably the fastest 
Sa X ach d afloat at the present tin 
The f the rhist Robert E. Tod, of the 
v¢ York and Atlantic yacht clubs, one of our amateur 
kismet ho always acts as his own skipper and 
navigator, has recently placed an order for a three 
masted, ¢ isin choor which will be the largest 
yacht o is loat If all goes well, she will be 
completed i ir ymmission in time for the ocea 
r 5 he Atian 
some t ed ng the summer of next year The ves 
Bel hich ! t by the Staten Island Ship 
bulildi: ( par ‘ for the present at least, depend 
ntire me I i power for propulsion She is 
being so constructed, however, that at any time in 
the f re t i be possible to install an engin 
(steam, oil, or roducer gas, as the case may be) witl 
out interfering seriously with the present plan of the 
interior a nodations 
As will be n from the subjoined table, giving the 
dimensions of the largest schooner yachts at present 
afloat, the Karina as the new schooner will be 
named, will be the largest schooner yacht in existence 


She will measure 198 feet 6! 


feet 


waterline, 33 


inches on deck, 150 feet 


84 inches extreme beam 


23 feet 9 inches depth of hold, and her draught will pve 
17 feet. The next largest vessel, which is almost iden- 
tical in dimensions, is the auxiliary schooner “Visitor 
I! i197 feet 6 inches over all, 150 feet on the water 
line, and 32 feet 6 inches beam 
THE LARGEST SCHOONER YACHTS, 
Lengtt Waterline 
on deck gth. Beam. 
“Karina 198 ft. 64%in. 150ft. 33 ft. 8$4in 
Visitor II 197 ft. 6 in 150 ft s2ft. 6 in 
Atlanth 84 if 139 ft 29 ft 
The “Karina” is being built of steel, and she will 
be provided with a half deck house, in which will b 
a companionway leading below She will carry in her 
keel 150 tons of lead Her lower masts will be of 
steel, and the topmasts of wood, and she will show 


the spoon bow which has become so popular in 


modern 


yachts Her freeboard will be liberal Around the 
foremast will be a small bridge which will form a 
pleasant lookout station, particularly in calm and 
moderate weather Although the “Karina” will carry 
no driving engine for the present, she will be pro 
vided with a donkey boiler to furnish steam for the 
electric Ughting plant and for operating the pumps, 
windlass, capstan, etc 

In a yacht of this size it_is possible to provide very 
liberal accommodations. There will be two large state- 
rooms with bath in the after part of the vessel, for 
the owner, and four staterooms farther forward for 


guests The main saloon wil 


of sufficien 


| be over 30 feet wide, and 


t length to provide a large and comfortable 


room 

Although the particulars regarding sail spread are 
not given out, it announced that it will be “liberal,” 
and probably the sail plan has been drawn with a 


to getting the maximum speed out of the hull in 


ture ocean races Probably her sail spread will 
greatiy exceed that of any existing yacht carrying a 
fore-and-aft rig The question of the type of motive 


being left open, the 


power is 
are on the eve of important 


combustion engines, and tha 


will render it possible to 


erabie power that will make 


ipon space and weight 


rhe “Karina which is be 


specifications furnished by 7 
city, will carry a crew of 
contract calls for the comple 
lst, 1911 ind she vill probe 
Memorial Day of that year 


install an 


» owner believing that we 
developments in internal- 
few 


t a delay of a years 


engine of consid 


a relatively small demand 


ing built from plans and 


‘heodore B. Wells of this 
twenty-six all told. The 
tion of the vessel by May 
ably be in commission by 


— >-?-- ~~ - 


Another Barre! Trip Thro 
Anothei ni 
rapids was mad 
Leech,” accordil te 
24th. He started out from t! 
janding tn the afternoon, sh« 
between the narrow banks 


the rough rapids, his barre! 
the rough waters. For nearly 


the maéistrom currents. F 


of the 


igh the Niagara Hapids, 

igh the Niagara 

1 Leech, “Bobby 

m September 

the Mist” 

t t “mbers 

hrough 
drifting 
an ho ! 


inally he was ca 
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helping hands at Driftwood Point and brought to shere 
uninjured 
The 


Willard on 


was made by Maud 
She her life. 


latest previous barrel trip 


September 7th, 1901. lost 
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Prizes at the International Aviation Meeting. 
The 
Committee for the Belmont Park contest amounts to 


list of prizes thus far announced by the Aviation 





$55,650, and has been arranged for competition as 
follows 
Gordon Bennett Trophy, winner also gets $5,000 
Gordon Bennett elimination, three prizes total. 1,500 
Totalization for duration.............. 6,000 
Totalization for distance.......... 3,000 
GE I 5094 00.20 Cehadeevenéwieewascese 4,500 
A ILE, 3,000 
Fastest flight, ten kilometers................ 3,000 
ee eee eceecd a end ate 1,600 
Cross country feuatden ee aacaees 1,700 
Cross-country passenger-carrying ............ 2.000 
Kilometer straightaway 2,550 
D> totalization of duration, eight days, $350 

each a OEE ea oe ey Se 6,800 
Hourly altitude, thirteen hours, $400 each.... 5,200 
Hourly distance, seven hours, $400 each... 2,860 
Hourly speed, five hours, $400 each.......... 2,000 
CD. teGe tft. vedio w catheeeeoseeebees 4,000 
SEE, ED. hn nccsyscnwodoadésneneceaewe 1,000 

SE iti 9 web n'k Cle ra hake oN ee a eek eee $55,650 

Advices received at the headquarters of the Inter- 
national Aviation Tournament, to be held October 
22nd to October 30th, at Belmont Park, give 


the information that the contesting French aviators 
have defined their respective work at the tournament. 
Count de Lesseps, Emile Aubrun, Leon Morane, and M. 
Simon all intend to go after the altitude record and 
the various speed records, outside of the International 
Speed Trophy Aubrun and Simon also try to 
capture the record for daily totalization of time spent 
in the De Lesseps, by his ability to fly across 
the English Channel, and Aubrun, the only other flyer 
LeBlanc finished in the 488-mile 
race in France, are especially qualified to re- 
It has been learned that 


will 
air 


besides who cross- 
country 
main a long time in the air. 
Alfred le Blanc, Hubert Latham, and M. Thomas, the 
members of the team the Club of 
lift the International Trophy, are making 
extraordinary preparations to accomplish aim. 
Louis Blériot is finishing the very latest model of his 
famous monoplane and equipping it with a 100 horse- 
power motor. This is the machine that Le Blanc will 
fly. It is Blériot XI. “Cross Channel” type, 
not so greatly changed in appearance as the new pas- 
senger-carrying type used by Moissant to fly from Paris 
to London. The Antoinette Company is also mounting 
a motor of the same power on their highly improved 
monoplane, in which Hubert Latham will compete for 
the trophy. The Antoinette to be flown by Thomas 
will be driven by a motor of 80 horse-power. Aside 
from the similarly equipped Blériot with which Leon 
Morane made the speed record at Rheims, no flying 
machine of such power has been driven in any com- 
petition. Morane, who holds the world’s record for 
speed over distances of five and ten kilometers, made 
at Rheims with a Blériot of 100 horse-power, will use 
the same machine at Belmont Park. In France Morane 
is regarded as the most dashing aviator in the world. 
He is famous for his skill in taking shorter curves 
than any other European, a feat that has enabled him 
to cover the distance in the quickest time. He thinks 
nothing of soaring to a height of more than 3,000 feet 
three times in an afternoon, doing in a half 
hour what others take an hour or two to accomplish. 
Morane will undoubtedly make an heroic effort at Bel- 
Park to beat Chavez’s record of 8,409 feet. He 
must rise only 1,591 feet above the record to win the 
special prize of $5,000 offered for the machine that 
gains an altitude of 10,000 feet. 


selected by Aero 
France to 


this 


the old 


two or 


mont 


—_— > o> 

The marked increase of the sensitiveness of an in- 
strument for detecting alternating currents of electric- 
ity when the free period of the instrument coincides 
with the period of the current was pointed out by Prof. 
M. Wien twenty years ago. The property has since led 
to the production of several forms of vibration gal- 
and the theory of the instrument has to 
investigated. A more complete ex- 
amination of the theory, and a comparison of the 
theory with the actual behavior of three forms of the 
galvanometer, are to be found in a paper on the sub- 
ject by Mr. F. Wenner in the February number of the 
Bulletin of the of Standards. A few new 
hints as to the design of the instruments are also 
given. In order to avoid giving the instrument a 
double period the moving system must be symmetrical. 
In bridge work the resistance of the galvanometer 
should be very much less than that of the bridge, and 
the back electromotive force developed in the instru- 
nt should be half that impresed on the galvano- 
circuit. 


vanometer, 


some extent been 


Bureau 


m 


meter 
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The Vanderbilt Cup Race for 1910, 

In several respects the Vanderbilt Cup race for 1910 
surpasses any preceding race for this famous trophy 
The course was better, the average speed higher, and 
the list of entrants was larger than ever before. More- 
over, the steadiness of the 
the 
ment has been made in the strength and running quali- 


running proved that, except 
possibly in matter of tires, an all-round improve- 
ties of the machines. 

As usual, the tire 
delay; and, wonderful as the high-class tire has become 
in its ability to stand such severe duty as is being 


was the most frequent source of 


put upon it in these high-speed, long-distance races, 
it must be considered to-day the weakest part of the 
Incidentally, it may be mentioned that 


the tire is the most expensive element in the automo- 


automobile. 


bile, both in maintenance and replacement. 

The which included the 
Parkway, was laid out on Long Island. 
the 
required to 


concreted Motor 
The complete 
circuit measured 12.64 miles, and contestants for 
the Vanderbilt this 
tance twenty-two times, the total distance of the race 
being 278.08 miles. Nearly one-half of the course was 
laid over the excellent the 
Parkway, the balance being over the ordinary macadam 


course, 


cup were cover dis- 


concrete surface of Motor 
roads of Long Island. The good going on the Parkway, 
somewhat neutralized by the dry and 
loose condition of the macadam roads. These, because 
of the long drought, and the fact that the large num- 
ber of entries caused the roads to be severely tried out 


however, was 


in the daily practice spins during the week preceding 
the left the surface in rather condition. 
Therefore the high average speed of 65.4 miles per 
hour made by the winner, Harry F. Grant, in an Alco, 
must be regarded as very creditable. The pre- 
vious speed was made by Robertson in a Locomobile 
in 1908. 

The list of 
namely: Three 
two Nationals; 
chines; two Stoddard-Daytons; 
and one each of the following cars: 
Amplex, Columbia, Corbin, Jackson, 
can, Apperson, Royal, and Knox. 

The race started at an unusually fast pace, Chevrolet 
in a Marquette-Buick making several 
average speed of 75 hour 


race, poor 


best 


thirty-two 

three Benz 
two Simplex 
Pope-Hartfords; 
Lozier, Mercedes, 
Marmon, Ameri- 


entrants included racers, 
Marquette-Buicks; 


two 


cars; 
Oldsmobiles; ma- 


two 


rounds at an 


miles an Indeed, in the 


earlier stages of the race the four leaders were cover- 
ing the circuit of 12.64 miles in eleven minutes—a 
speed of 69 miles an hour. But history was again 


repeated, and the leaders were soon in trouble, chiefly 
from tires, the race ultimately being won by the car 
which maintained an even speed throughout the whole 
278 miles. 

The Alco covered the distance in 4 hours 15 minutes, 
58.39 seconds. The second car, a Marmon, driven by 
Joseph Dawson, took 4 hours 16 minutes 23.57 seconds 
to complete the race, and the third car, a National, was 
timed in 4 hours 17 minutes 29.72 seconds. 

During the progress of the Vanderbilt Cup race two 
other events for cars of less power were started. The 
Wheatley Hills sweepstakes was won by J. F. Galnow 
in a Fal car over a 189.6-mile course, and the Massa- 
pequa sweepstakes, over a distance of 126.4 miles, was 
won by William Endicott in a Cole car. 

As usual, the great race took its toll of human life— 
this time a distressingly heavy one. Harold Stone and 
his mechanician were killed by their car losing a rear 
tire and the machine plunging over a bridge to the 
railroad tracks below. The mechanician of the Mar- 
quette-Buick car, driven by Chevrolet, was killed in a 
collision with a touring car along the route. Several 
onlookers were either killed or seriously hurt by being 
either run over in crossing the roadway, or by racing 
ears leaving the course and running into the densely 
packed throng of spectators. 

It is estimated that fully 250,000 people witnessed the 
races. 


>-+ >> 


A $15,000 Prize for Aeroplanes, 

Mr. Edwin Gould has offered, through the columns 
of the Scientiric AMERICAN, the sum of $15,000, which 
is to be awarded for the construction of a heavier- 
than-air flying machine, equipped with more than one 
motor and propeller. 

The conditions governing Mr. 
published in the Screnriric AMERICAN, 
September 17th. 





iould’s offer were 
issue of 


a+ 
oo 





In Switzerland so many accidents have occurred to 
boys who climb poles and touch the iive line wires 
that a commission was appointed ‘to investigate the 
matter and devise a method of preventing access to 


the wires by unauthorized persons. As a result of 
their deliberations, a guard is now placed on the 
poles which is known as a “porcupine ring.” It con 


sists of a band provided with downwardly projecting 
spurs. The band encircles the pole, and is made fast 
by means of a bolt which can be operated only by 
the use of a suitable key. This precaution appears to 
have solved the difficulty, for up to the present there 
have been no accidents along lines thus protected. 
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Correspondence. 
THE PERPETUAL MOTION PROBLEM. 
To the Editor of the Screnriric AMERICAN: 

I inclose a sketch of a simplified form of Mr. Hor- 
ton’s “perpetual motion” machine, which makes the 
latter easier to understand. The only difference is 
that here we have just one wheel instead of two wheels 
and a belt. The method of not working is exactly 
the same. 

The reason this machine will not work is because 
the work done by the cylinder of air in rising to the 
top is equal to the work required to force the air from 
the top cylinder down to the bottom one. 

The nearest analogy to illustrate this is that of a 
child forcing a hollow rubber ball to the bottom of a 
bathtub full of water and allowing it to spring up to 
the surface. 

In the figure it can be seen that the ball D does not 
tend to rotate the wheel in any direction, while balls 

A and C are practically bal- 


* . . 
—* | anced as far as their weight 
2 A and leverage are concerned. 
ma But C's cylinder is exerting 


an upward force, and ball B 

y exerts a downward force. 

a Now the work required to 
raise B through the angle 0 
to the top center and at the 
same time to fill D's cylinder 
with air is equal to the work 

which any one cylinder would do in rotating through 

90 deg., or through a space equal to the distance be- 

tween two successive cylinders. Therefore, as we have 

two equal and opposite forces acting against one an- 
other, there will be consequently no motion produced. 
Northside, Cincinnati, O. W. R. Cooper. 
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To the Editor of the SclENTIFIC AMERICAN: 

With reference to Mr. Horton’s perpetual motion 
problem in the Scientiric AMERICAN of September 17th, 
1910, I think the fallacy of his machine is explained as 
follows: When the air vessels round the bottom pulley 
on the upward curve and the weight distends the flexi- 
ble cover, this weight is thrown out beyond the radius 
of the other weights. This results in an increased re- 
sistance at this point, which offsets the buoyancy of 
the enlarged vessels, and, therefore, the machine is 
inoperative. Paut Dickson. 

Atianta, Ga. 

To the Editor of the Screntiric AMERICAN: 

Perpetual motion machine, page 214, issue Septem- 
ber 17th, 1910. You ask why the machine would not 
operate. I cannot see how this differs in principle 
by being submerged in water from any of hundreds of 
similar machines with rolling, sliding, or falling 
weights on a belt or wheel. As in all such, a part of 
the work done by each weight on the falling or driving 
side is expended in the shifting, hence is not employed 
in driving; in the present instance, the weight in pull- 
ing the flexible cover in at the top against the excess 
of air pressure from below, and in pulling it out again 
at the bottom against the excess pressure of water 
from above, performs no work in driving except to 
shift the air from one cylinder to another; and there- 
fore the useful travel of each weight on the driving 
side is less than the distance raised. As for the boxes 
themselves, they are of no earthly consequence to the 
machine except to confuse the issue. 

In more precise terms, each weight in falling in at 
the top, and the diametrically opposite weight falling 
out at the bottom, act as a piston, the one by pressure, 
the other by suction, to drive an excess of air to the 
rising side. The work producing this excess of buoy- 
ancy, that is to say, the work done in displacing the 
water from the bottom cylinder, exactly equals the 
work of the weights falling through the distance to 
produce it plus the work of the water moving into the 
air space at the top. This work is done against the 
weights on the rising side and returned by the weights 
on the falling side in the shape of excess buoyancy, 
leaving the total work performed upon one side equal 
to that performed by the other. 

Milwaukee, Wis. Georce W. COLLEs. 


To the Editor of the Screntiric AMERICAN: 

Yesterday we tried to discover the fourth dimension, 
and to-morrow we will square the circle; but to-day 
we are going to evade the law of the conservation of 
energy, and, incidentally, Standard Oil, by building 
an automobile that will run without gasoline. The 
full details of the motive power for this marvelous 
discovery were published in the Screntrric AMERICAN 
for September 17th by Mr. Horton. But for some 
reason Mr. Horton’s model did not work; so he has 
asked the public for suggestions how to make it run, 
or for proofs that it won’t run. 2 

It is clearly evident and perfectly true that the~ 
buoyant force of the water is greater on the left-hand 
side of the machine than on the right-hand side, and 
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hence, due to this upward force of the water, the ma- 
chine will tend to revolve in the direction of the hands 
of a watch. But what is not so clear, though just as 
true, is that the mass.centers of the bodies on the 
two sides are not in line, those on the left side being 
lower than those on the right. If the sketch in the 
original article be referred to, it will be easily seen 
that the cylinders are not movable and hence balance 
each other, but that the lead balls on one side are near 
the center of the cylinder, while on the other side they 
are at some distance away from the center. It is there- 
fore easily seen that the centers of gravity of the 
bodies on the left-hand side are lower than those on 
the right, and hence there will be a moment tending 
to turn the machine in the opposite direction to the 
hands of a watch. If there was no friction, the ma- 
chine would come to rest at the position where the 
downward moment of the weights is just balanced by 
the upward force of the water. In all so-called per- 
petual motion machines, it is possible to show that the 
moments around any axis are equal to zero. 

In closing, I wish to congratulate Mr. Horton on pre- 
senting one of the few really clever schemes for per- 
petual motion. While we will all agree at the start 
that no perpetual motion machine wil! work, in this 
case it takes some long and hard thinking to discover 
just where this “nigger in the woodpile” is. 

Washington, D. C. W. S. DurRAnp. 


To the Editor of the Scientific AMERICAN: 

May I propose the following solution of Mr. Richard 
P. Horton’s perpetual motion problem? Bringing the 
curved parts together, we have the following diagram: 

Since, on turning, the balls 
fall from their true positions a, 
b, e, ete., to the lower positions 
e a', b', e', etc., the center of grav- 

ity of the system falls from c to 
c', while the system must re- 
volve on the center c. Hence, 


~p—jm 


by—P 


te J, in order to operate, the weight 
oo; y: of the lowered balls must be 
a nl lifted through the distance cc’. 


The compression in the cylinders is brought about by 

the falling of the balls, and the loss of buoyancy is 

exactly balanced by the force necessary to raise the 

system through cc’. A. C. PALMER. 
Pomfret, Conn. 


To the Editor of the Screntiric AMERICAN: 

Inclosed find my discussion of the so-called perpetual 
motion machine described in September 17th issue of 
the ScreNTIFIC AMERICAN. 

Let us suppose that when the vessels reach their 
highest point, they are at the surface of the water. 

Take one of the vessels as at position b in the figure. 
It is buoyed up by a force equal 


an » to the weight of water that it 

‘ > . . * . . 

pos? YY | displaces with its diaphragm in 
its collapsed condition. 


Then take the same _ vessel 
when it has moved to position ua. 

| It is buoyed up by a force equal 
ies to the weight of water it dis- 
; Places with its diaphragm in its 
distended condition. Therefore, 

j the difference between the buoy- 

as ° j ancy of the vessel in passing 

2 } from a to b, and the buoyancy in 
* a) . passing from b to a@ is equal to 
. oD the weight of the water dis- 
placed by the diaphragm in passing from its collapsed 
condition to its distended condition, which volume we 
will call x pounds. Then in making one complete 
revolution it would develop (if no energy were lost 
elsewhere) nx foot-pounds of work going clockwise 

Now when the weight pulls the diaphragm from the 
collapsed position to the distended position, it must 
do the work required to displace x pounds of water at 
a, or in other words it must do the work equivalent to 
lifting « pounds of water from a to the surface, or nr 
foot-pounds. This energy must be subtracted from the 
power generated by the weight in passing from its 
highest point to its lowest point, which is wn foot- 
pounds (w= weight of weight). Then wn foot-pounds 
—nz foot-pounds=—force of weight which tends to 
move the vessel clockwise. But it requires wn foot- 
pounds to lift the weight from its lowest point to ifs 
highest point. Then we have wn foot-pounds —nzr 
foot-pounds —-wn foot-pounds, which leaves — nz foot- 
pounds acting clockwise, or nz foot-pounds acting 
counter clockwise, due to the action of the weight, 
which exactly balances the force acting clockwise due 
to the difference in buoyancy. The resultant is zero. 
If the resultant of the forces acting upon one vessel 
in making one complete revolution is zero, it is obvious 
that no matter how many vessels are attached, the 
result would be the same. 

If the machine is immersed in the water a distance, 
it would require more work to displace the volume 
of water z at the lower level. But this would be 
exactly offset by the impact of the water when the 
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diaphragm passes from its distended condition to its 
collapsed condition, as at a in the figure 

The difference in air pressure in the vessels also 
balances. Artur Rowson 

Joy, Ill. 
To the Editor of the Screntirric AMERICAN 

The perpetual motion proposition of \.r. Horton in 
your issue of September 17th is unusually interesting, 
but would fail for the reason that the work performed 
by the inflated vessels in rising would exactly equal 
the work required of the collapsing vessels to send the 
air down against the water pressure. 

Onset, Mass. E. D. ELDREDGE. 





The Current Supplement, 

The gigantic work of tunneling the Bernese Ober- 
land is described in an illustrated article which opens 
the current SuprpLtement, No. 1814.—Mr. Andrew Lewis 
writes on safety appliances on submarines, a most 
important subject in view of the number of fatalities 
which have occurred.—Mr. E. D. Sewall concludes hie 
excellent consideration of the status of proceas inven- 
tions.—-The foreign press has of late devoted much 
more than ordinary space to the comparatively recent 
applications of that singularly curious, very attractive, 
and as yet imperfectly understood spinning top called 
the gyroscope. One of these applications is the auto 
matic balancing of an aeroplane in flight. Mr. Paul 
F. Mottelay contributes an excellent deseription of the 
investigations which Mr, Paul Regnard has made to 
adapt the gyroscope to the aeroplane-—Mr. Kdward 
H. Guilford continues his paper on a wireless telegraph 
station and how a 1,000-mile wtreless telegraph sta 
tion can be built.—There stil] remains much uncer 
tainty as to the exact functions of the various parts 
of the internal ear. The arrangement of the semi 
circular canals in three planes practically at right 
angles to one another very naturally suggests an 
apparatus adapted to the functions of eguilibration 
and of orientation to the lines of force of gravitation. 
The whole matter is briefly but excellentty considered 
by Mr. 8S. S. Maxwell is an article entitled “Experi- 
ments on the Functions of the Internal Ear.”—In a 
series of twenty-five pictures, the metamornvhosis of 
the seventeen-year locust is presented.—The Berlin cor- 
respondent of the Scientiric AMERICAN contributes an 
illustrated article on “Fixation of Atmospheric Nitro- 
gen by the Pauling Process.”—Dr. H. W. Wiley, who 
has done more than any other man in this country 
to give us pure food, writes on the ethics of food, a 
subject with which he is assuredly familiar —Dr. Fred- 
eric S. Lee presents an analysis of the phenomena of 
in which experimental investigations made thus far 
fatigue.—Prof. Milliken of the University of Chicago 
presents the first instalment of a remarkable paper 
on “The Isolation of the Ion.” In it he gives a new 
study of gaseous ionization, by means of which it is 
possible to catch on a minute object one single atmos- 
pheric ion or any number of ions up to 150 





A Mosquito-Proof Steamer, 

The first ocean-going mosquito-proof vessel built for 
the African trade, the ‘Jonathan Holt,” will shortly 
commence its regular service in the Liverpool-West 
African trade as a vessel of John Hoit & Co., Liver- 
pool. Fittings are provided against the intrusion of 
mosquitoes in the quarters of both passengers and 
crew. All doorways, side-port openings, ‘windows, sky 
lights, ventilators, and passages have been provided 
with mosquito-proof, close-mesh gauze coverings, which, 
while allowing the necessary ventilation, prevent the 
admission of the disease-bearing mosquito. Great care 
has been given to the convenient placing of these fit- 
tings to make them readily adjustable The vesse! 
is 262 feet long, has 38 feet beam, and is 18 feet 3 
inches in depth. The plan of arrau.gement adopted was 
recommended by Prof. Major Ronald Hoss, ©. B., a 
recognized malarial expert, whose malarial recom- 
mendations are very generally known throughout the 
Tropics. He is publishing a book on prevention of 
malaria, which will contain a full descripticn and 
plans for fitting vessels like the one mentioned.—Con 
sul Horace Lee Washington, Liverpool. 

—— >-e-o -_—- - 
The Death of Chavez, 

Chavez died on the afternoon of September 278 
as a result of the injuries sustained in his trrns- 
Alpine flight. He was born of Peruvian parentege in 
aris in 1887. He first attracted attention on August 
3rd last, when at the Blackpool, England, meet he 
reached an altitude of 5,405 feet. On September 8th at 
Issy, France, he established a new altitude record, offi 
cially determined at 8,409 feet. He was the only man 


who flew in the trans-Alpine competition, for a priz 
of $20,000 offered by the Italian Aviation Society of 
Milan. He succeeded in overcoming the erratic winds 


of the Alps, and was about to land at Domo d’Ossola 
when his machine apparently collapsed. Besides both 
legs, his left thigh was broken. Internal injuries were 
also sustained. For a time it was thought he might 


recover, 


aye ng oe 
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MAGIC 


xo, 30 FGG MAGIK 
rime honored in the annals of magical history is the 
gz bag. an ingenious device which has fooled thous 
nds who were never fooled before and remains to 
f countiess thousands more 
it ie made as shown in Fig. 45 of flannel or alpaca 
ind when finished is about six inches wide and eight 
inches deep. One of the sides, is double for about 
two-thirds of its depth, the material on that side being 
folded down inward from the mouth of the bag as 
hown by the dotted lines ¢« in the end view B, and 
ed in with the sides of the bag, but left open at 
the botton There is thus formed a pocket, mouth 
lownward, inside of the bag 
As usually shown, a hard boiled egg is used in con 
nection with the bag; but to modernize the trick so 
that it will be even more perplexing and entertaining, 
let the egg you use be prepared as follows Get a 


fresh egg, and with a needle pierce a smail hole through 














each end; then by blowing into the hole at the largor 
end drive out the contents through the opposite hole. 
After the inside of the egg shell has become thoroughly 
dry, fill it a quarter full with fine sand, and close the 
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Fig. 45.—THE MYSTIFYING EGG BAG. DOTTED LINES 
IN SIDE AND END VIEWS REPRESENT THE 
SECRET COMPARTMENT. 


holes by pasting over them paper or court plaster of 


the same color as the shell 
Place this egg in a bottom corner of the inner pocket 
of the 


upon 


bag and lay the bag, pocket side downward, flat 


a table 
trick 


the corners of its 


the 
and 
through 
the 
held in 


bag 
with 


Vhen ready to perform the pick up 
the 
the pocket 


the 


pax ket 


with hands at mouth 


side toward you, grasping the egg 


cloth so as to it from falling out of 
Facing the 
raise the bottom with the hand that is not 


down, at the 


prevent 


the audience with bag 
this ‘manner 
grasping the egg and turn the bag upside 
which will remain in the 
Call attention to the 


“doubting 





i eleasing the egg 


inner pocket of its own accord 
to convince 
the 


till keeping the pocket side toward you 


bag being empty, and then any 


rhomases” in the audience, turn bag inside out, 


Hold the bag for a moment between your teeth while 


pulling up your cuffs to show there is nothing up you! 


sleeve. and then turn the bag outside in to its normal 
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BY W. H RADCLIFFE 

bottom of the bag, which should then be tilted so that 
roll to the right-hand corner 
the egg through the bag at this point with the right 
hand, strike the remaining portion of the bag against 


the egg will Grasping 








Fig. 446.—EGGS PRODUCED BY THE EGG BAG HAVE NO 
RESPECT FOR THE LAWS OF GRAVITY. 

the left hand to prove it is empty and then with the 

left hand twist up that part of the bag not held in the 


right hand, finally untwisting it by squeezing it down 
between the fore-finger and thumb of the left hand. 
If this is well done there can be no doubt in the 


minds of the spectators that the bag is empty, so that 
when the performer reaches in and brings out an egg, 
at the same time imitating the clucking of a hen, great 
surprise and amusement are created. 

Tell the audience that an egg produced in this way 
always differs from an ordinary one in that it has no 
respect for the “humpty dumpty” laws of gravity—that 
its maker it 
To illus- 
trate this point make the egg balance itself on either 
end and on the edge of a table, a knife or other object 
as indicated in Fig. 46 All that is 
this, is to tap the shell lightly with the fore-finger when 
placing it in the desired the sand 
inside settles at the bottom of the shell. 

No. 31. THE ENCHANTED CABINET 

One of the most ingenious devices to keep the guesser 
guessing, is the enchanted cabinet shown in Fig. 47 
Any small article placed in it changes into a different 


no matter in what vosition it is placed by 
will honor him by remaining in that position. 
necessary to do 


position so that 











FOR USE IN MYSTERIOUS SURPRISES, STAR- 
TLING TRANSFORMATIONS, AND BEWILDERING 


MISCELLANEOUS TRICKS 


article or completely vanishes, according to the wishes 
of the performer. 

The outfit comprises a wooden box a, about 
inches long, four inches wide and three inches high, 
smoothly finished inside; also a two-compartment thin 
wooden drawer shown dotted at ch, of such size and 
finish that it slides easily back and forth within the box 
a and occupies exactly two-thirds of its inner length. 
The outer width and height of the drawer should be 
about one-eighth inch less than the inner dimensions of 
the box 

The two compartments in the drawer formed by its 
central partition should be exactly equal in size, and 
the three openings in the top covering m of the box 
should be so spaced that when the drawer is at the 
left as indicated in the sectional view, Fig. 48, the 
compartment formed at the right end of the box ap 
pears to be a permanent one; also, when the drawer is 
at the right end, the extreme left compartment appears 
permanent. Each top opening of the box should be 
provided with a hinged lid. 

To enable the performer to secretly slide the drawer 
back and forth within the 
lids, a small peg or tack n, 


ten 


box without raising the 
Fig. 48, is fastened into 
the back side of the drawer through a narrow slot e, 
cut lengthwise in the rear of the box. 

Before exhibiting the cabinet the compartment h, 
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Fig. 48.—SECTIONAL VIEW OF THE CABINET SHOWN 


IN Fig. 47. 


Fig. 47, of the drawer, is filled with candy, peanuts or 
whatever it is desired to have the article later placed 
in the cabinet changed into. After the spectators have 
been given a general view of the outside of the cabinet 
the lids are raised in succession and the 
partments shown empty. This is accomplished as fol- 
lows: With the drawer located as in Fig. 47 the lid s 
is raised; the drawer is then shifted to the opposite 
end of the box by moving the peg at the back and the 
lid r is raised; then the lid ¢ is raised. As the cabinet 
may be held in the hands during this exhibition, the 
peg at the back can easily be manipulated without de- 
tection. 


three com- 


An apple, orange or other article is then placed by 
one of the spectators in the drawer compartment ec, 
which is now at the middle of the cabinet, and the lid 
The compartment at the left end is then 
shown empty, and by secretly moving the drawer to 


is closed. 


the left, the compartment at the right end is shown 
empty. Then the cabinet is placed on a table, and the 
fruit commanded to change into candy or nuts. After 
touching the lid of the middle compartment with the 
wand, it is raised and the astonishing transformation is 
shown to have occurred. To strengthen the illusion, the 
three compartments may be shown empty after the 








position, taking care to keep the pocket side toward DISAPPEARANCES THIS CABINET IS candy or nuts have been removed, by operating the 
you as before The egg will then drop down into the VERY EFFICIENT. drawer as before. 
A New Vegetable, eral varieties, differing by the color of the grains, and as an “acoustic microscope,” so to speak, for small 
M. Aug. Chevalier gives an interesting account of a these are oftenest white, but can also be black, red or sections of the records on the plate are magnified a 
vegetable of the bean variety which grows in Africa in variegated. The area occupied by the plant is very thousandfold, and so form an invaluable comparative 
the Dahomey region. The grains, the size of a very limited, being only a restricted region in the central material for the theory of the formation of sound 
small pea, are formed underground and appear in part of Dahomey. It can be eaten in the same way as and speech and noises. 
nods. There is no evidence that this plant is known the bean, and has a very agreeable taste. Owing to One of the latest results of investigation in accord 
in Europe Previously we knew two plants of this the small size of the grain, the production is very ance with this method may be mentioned as an in- 
kind in Africa, one of these being an archide which limited, and it is reserved for the chiefs or other structive instance of the importance of this kind of 


resembles South American plants and the other is the 


Voandzen, this latter being the only species of the 
genus Voandzcia. The third plant which we mention 
here is cultivated for its edible grains. M. Eugene 
Poisson, who is familiar with the Dahomey region, 
pointed out its existence in the interior of the country. 
Such grains are sold in the markets of Abomey under 
the name of do The author observed the doi plants 


both in flower and in bearing young fruits, and ex- 
amined the dry grains which the natives obtained for 
him. The doi plant is a new species of Voandzeia. 

The pods which are found at the root of the plant 
carry only one or two grains When there are two 


grains these are separated by a complete partition and 
the pod is narrower here. From this descripiion it 
may be supposed that the pod is somewuat like the 
American peanut, in form, at least, although it is of 
smaller size. As we find for the bean, the doi has sev- 


favored For this reason the Dahomey usage 
forbids the eating of the grains by women. 


persons. 





—_____—_—__~+©+.— 
An Acoustic Microscope. 

As is well known, the Academy of Sciences of Vienna 
possesses a very generous collection of phonograms. 
The commission in charge ot these archives is now 
working zealously to increase to the greatest degree 
attainable the series of idioms and variations of dia- 
lects, and for this purpose is preparing delegations to 
all countries. The first of these will be for Sweder 
and Nubia. The proposed records, however, wili not 
be made merely for purposes of culture and of the 
history of language; the commission has greatly en- 
larged the field of work of the phonograph, and has 
made of the instrument an indispensable inventory of 
acoustie science. In this respect the phonograph serves 


microscopical study: who that has-the finest aural 
perception is able to decide whether the “A” of human 
speech concurs acoustically with the “A” sound, with 
its astonishing similarity, which is uttered by the frog 
in its croaking tone? Here the observer in the ab 
sence of the aid of the phonograph is restricted to his 
sensibility and is exposed to subjective errors, and for 
this reason such investigation must lack an exact 
basis. But such tonal emission magnified a thousand- 
fold shows promptly that the “A” sound of the frog 
is intermitted at brief intervals, a fact which the 
human ear cannot grasp under ordinary circum 
stances, and that unlike the “A” of human speech it 
is a tone of interruption. From this point of view 
may be recognized also the keen importance this 
method has for the examination of pathological dis 
turbances of speech, for instance, and for the differen- 
tiation of dialects even to their smallest details. 
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THE EARLY DAYS OF SUBMARINE WARFARE 


AN ANCIENT FANCY AND ITS MODERN REALIZATION 


Most people, if they were asked their opinion, would assailing an enemy afloat. Several classical writers An Arabian historian in the twelfth century men 
tell you that submarine warfare was about the very refer to the use of divers in warfare, and Aristotle tions the use of diving apparatus at the siege of 
: plainly states that, in his day, they used a tube for Ptolemis. Again, in 1190, an actual submarine is 


getting air when under water, “like the trunk of an 
elephant.” Pliny also refers to some kind of a div- 
ing apparatus. Calluricus is said to have invented 
something in the nature of a submarine gun, while 
Lucullus sent a diver through an enemy’s fleet in a 
distended goat's skin, which caused him to be taken 
for a fish. Then there was the famous diver, Scyllis 
of Scyone, who, without any apparatus at all, dived 
down and cut the cables of a Persian fleet at anchor, 
with the result that many ships were wrecked, thanks 
to the bad weather that prevailed. According to 
Thucydides, the Athenians made use of divers to cut 
away the piles with which the Syracusans had de- 
fended the entrance of their harbor in B. C. 414-5. 
According to medieval writers, Alexander the Symon’s submarine, 1729. From a cut in the 
Great explored the bottom of the sea in a glass bar- Gentleman’s Magazine of 1747. 
Possible appearance of Wm. Bourne’s boat, 1578. rel, and a quaint drawing of the monarch engaged 
in this unkingly occupation may be seen in a thir- mentioned in a German poem entitled, “Salaman and 

latest of naval inventions. As a matter of fact, it is teenth century manuscript in the Burgundy Library Morolf.” There used to be a picture of it in the 

one of the oldest. Underwater attack, of a more or at Brussels. But then Alexander the Great was used manuscript, but it is not now to be.found. The fam- 
y less crude nature, is an extremely ancient method of as a peg on which to hang most fables of that period. (Continued on page 285.) 






















































































‘ o.2 ” " J ; ’ according to the author, 4 
Medieval diving helmets (Kettelhattes), From Sous-Marine. submarine. 


| According to Lt. Delpench in “La Navigation Probable construction of the boat Papin’s reconstruction of Van Driebei’s 
Vegeticis, 1511. 


, ‘ . alae Drawn from a diagram in De Ipench's “Navigation 
Cross-section of Bourne’s submarine, 1578. Sous-Marine.” 








Paso 























- : Boat employed by the Ukraine Cossacks in the 17th century. Plan, elevation, 
r De Lais submarine. The Rotterdam ship, 1654. and section by Le Sieur de Beanplan in an 18th century collection of voyages. 
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Diver with tube and air-bladder. Adapted Sir William Monson’s scheme of underwater Lethbridge’s diving machine 
from Vegeticis, 1511, attack, 1715. 
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THE EARLY DAYS OF SUBMARINE WARFARE, 
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The KBecenstruction of the New York 


Kelegraph System, 
HERBERT T. WADE 
Amor the many improvements now 


h New York Fire Department none 


importance than the rehabilitation and 


f the fi ilarm telegraph system, work on 
: en recent indertaken The new scheme 
{ ne of striking novelty in fire alarm 
{ tair many interesting features which 
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Kitehen car seen from the rear. 




















General view of the kitchen train. The automobile kitchen train of the Kaiser in workias Orde 
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alarm. Sometimes the signals come in faintly because 
of faulty circuits. 

The number of boxes on the separate circuits is too 
large, and the interiacing of the various circuits in- 
creases the mileage unnecessarily. Furthermore, the 
distribution system is poorly arranged, and the main 
eables carried on the structures of the elevated rail- 
ways or in ducts, often in proximity to high-tension 
power cables, are for the most part insufficiently pro- 
tected. Throughout the system the insulation is defec- 
tive Faults exist that would not be tolerated by any 
telegraph or telephone company for its city service. 
rhe central station itself at Fire Headquarters, which 
houses the offices of the department and two fire com- 
panies, has a large fire risk, and any serious fire in 
this non-fireproof building not only would damage in- 
struments and conductors, but would put the entiré 
fire-alarm system of Manhattan out of operation, and 
compel the use of telephones for the transmission of 
fire signais until it could be repaired or replaced. In 
fact, it has only been within a few weeks that the 
old-fashioned gravity cells, long obsolete for centrai 
station use, have been replaced by a modern storage 
battery plant with charging generators and switch- 
board. Quite as archaic was the connecting board, 
where the cables entering the building terminate, and 
from which the various conductors are led to the 
appropriate circuits and relays. The replacement of 


this board and the lightning arresters and fuses with 
modern equipment has been also begun. 

In the first detailed report dealing with the reco 
struction of the fire-alarm telegraph system (more iit 


located in Central Park 
possible danger 
The plan proposed in this 
non-interfering successive signal 
boxes, considered to-day the best practice for fire-alarm™ 
Fire Commissione a 
a few months ago appointed an electrical engineet to 
supervise the technical work of the Fire Alarm Tele 
graph Bureau, and the changes and additions to the 
system thade possible by recent appropriations. Whee 
the proposed scheme was examined in some detail, # 
was suggested that economy and efficiency of operatio® 
a system at 
modeled along the lines of that maintained by @ cit 
telephone company. 

The necessity of adopting some permar 
prehensive plan was apparent, and it 


provement otherwise was quite impossible), prepared 

telephone J 
of a new as 
central station equipment, distribution system, boxe, 
would amount to about $1,750,000 and in addition 
there would be required a small absolutely fireproof 
central station building used for no other purpose and 
- some other place far away 
or flood. 
report involved the use of 
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workin} Order with tent installed. Kitchen car to the left, Accompanying motor-bus to the right. 
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IN AUTOMOBILES 
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the car there are installed twé ice tanks. Below the 
left driver’s seat there is finally located a hinged wash 
stand, to which water is supplied from a tank located 
on the front roof, the dirty water being discharged as 
the trap is folded up. 

All the various kitchen utensils are fixed to the wa!'s 
in the interior of the car in such a way as to remain 
in position even in the case of a relatively high speed 
of traveling. . 

The same car, however, serves to transport, in addi- 
tion to the kitchen utensils and crockery, a complete 
large tent accommodating twelve persons, of the same 
type as has been used with advantage in the colonies. 
This oval-shaped tent, which wil) stand very bad 
weather, is 6 meters (19.7 feet) in tength and 4 meters 
(13.12 feet) in width, the height in the center being 3.6 
meters (11.8 feet), and at the sides 2.1 meters (6.9 
feet). It is readily installed by two to three men 
within a few minutes on any ground, and oniy weighs 
about 100 kilogrammes (220% pounds). In the middle 
of this tent is placed on oval table 4%4 meters (14% 
feet) in length, 1 meter (3.28 feet) in width. and 65 
kilogrammes (143.3 pounds) in weight, which can be 
folded up in four parts; it is surrounded by twelve fold- 
ing wooden chairs which are of remarkable solidity 
and of small weight. When the car is under way, some 
of the chairs are locate” in the interior of the car, 
and the remainder, as well as the various parts of 
the table, in its double walls. The tent cloth for the 
roof, which comprises two sliding windows, and the 
peripheral walls (into which two glass windows can 
be fitted) are conveniently located on the roof of the 
car. 

The motor-bus accompanying the kitchen car is pro- 
vided with the standard Daimler bus carosserie. In 
its interior it accommodates eight to ten persons, 
whereas the driver’s seat (provided with a protective 
glass pane, and all other accessories) affords room for 
two persons. 

The roof of the bus is mainly intended for accommo 
dating luggage, and to this effect is surrounded by @ 
railing alongside of which there is installed a folding 
tent with bars, so that the immediate neighborhood ef 
the car is well protected. 

The benches installed in the interior of the bus are 
removable and can be used for sitting in the open; 
below these benches are provided storage boxes for 
kitchen supplies and additional luggage. Furthermore, 
the interior of the car is so arranged that the various 
seats can be used to put up a complete field bed in @ 
longitudinal direction, so that the Emperor may even 
spend the night on the maneuver grounds or in the 
field. The huge glass panes of the bus are in this case 
covered by blinds. 

Both cars are painted cream and dark blue with gold 
stripes, which are the colors of the imperial antomo- 
biles. They have been thoroughly tested on various 
grounds with full load, the average speed of the 
kitchen car being 30 kilometers (18.64 miles) per hour. 
The double fellies enable the automobile train te cover 
short distances even with damaged pneumatic tires, 
so that the cars will always be sure to reach their 
destination in due time. 

This new automobile kitchen train will doubtless 
attract much attention at the next maneuvers. 
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of Commissioner Waldo so to improve and extend the 
fire-alarm system that the new additions and replace- 
ments built as money is appropriated by the city will 
be integral parts of an improved and complete system. 
The electrical engineer of the Fire Department, Mr. 
John C, Rennard, a former member of the engineering 
staff of the New York Telephone Company, has now 
prepared the preliminary plans for such a new system, 
which invelves many radical departures from present 
practice, and in its essential features will, be absolutely 
unique. It is proposed to run a pair of wires from 
every fire-alarm box in the city to a central station, just 
as is done in a t lephone system from each instrument 
or switchboard In the Borough of Manhattan there 
will be about 2,000 of these boxes, or one on every 
other street corner, so that no box shall be more than 
a block distant from any possible fire. The double 
conductors from these boxes will be carried in a paper- 
insulated cabli composed of not more than 100 pairs 
of wires. With direct communication from each box 
to the central station, there is obviously no need of 
any complicated signaling system or apparatus to pre- 
vent interference: 
ator would suffix 


, as a simple push button and annunci- 
e on such a direct line. But to make 
the action doubly sure, at each box is to be installed 
the simplest form of clockwork train and brake wheel, 

circumference a make and break 
signal corresponding with the number of the box would 


be made and transmitted. Such a box, being of the 
simplest construction, would in no way conflict with 
the elaborate mechanism required on the best non- 
interfering successive signal systems. 

In each box there would be a telephone connection, 
so that a cord and instrument could be connected; 
and after the platform operator at headquarters was 
signaled, communication could be established. In this 
connection it might be said that it is the intention of 
the Commissioner eventually to install a complete 
intercommunicating telephone throughout the entire 
department, using its own wires and switchboards, so 
as to be independent of the telephone company, which 
now under lease maintains a special service for the 
Fire Department. This, of course, will be possible, as 
the new fire-alarm telegraph will make use of standard 
telephone cable. 

Another important feature of the proposed system 
is that it will give to the Fire Department greater con- 
trol over the auxiliary or special alarm systems main- 
tained by private companies and connected with the 
present fire-alarm boxes, often it is said to the detri- 
ment of the latter, and occasioning needless and false 
alarms. With the new boxes any private alarm in- 
stalled in a building under regulations and conditions 
approved by the Fire Department would give an alarm 
direct to fire headquarters in such a manner as its 
supervising engineers would arrange. 





At the central station the terminalis of the direct 
wires from the boxes would be connected, each with 
a telephone spring jack, and a certain number of boxes, 
probably ten, would be connected with a sounder. In 
case two or more alarms were coming in simuitan- 
eously, the operator, by means of a conducting cord, 
could connect the separate lines to pen or punch regis 
ters to obtain a clear and permanent record without 
the slightest confusion. 

So far as the transmission system by which the 
signals are sent out to the various fire houses, fire 
boats, and pumping stations (aside from reconstruct- 
ing and rearranging the circuits, which will be through 
the same cables as the box circuits, there is not 
the same need of radical improvements), ii is only 
necessary to provide better conductors and more per- 
fect insulation. This transmission of alarms to th 
engine houses is effected by fitting a small brass 
notched wheel appropriate to the signal to be sent 


out to a transmitting machine, and this causes the 
small gong in each fire house to sound, while a 
second signal on an independent circuit gor mut a 
few seconds later, when the wheel adjusted on ar- 
other spindle. This second signal sounded on the 


large gong often rings after the apparatus due on the 

alarm has left the house, if a quick hitch hase been 

made. It is proposed to install a part ef the work 
(Continued on page 286.) 
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CURIOSITIES 


A SAFE FOR RADIUM 
high value of radium renders it necessary 


exercise all possible caution in storing accumulation 


precious element rhe first safe for radium 

has recently been constructed to the order of the Brit- 
h Radi Corporatior As the safe is entirely novel 
in desigi i brief description of its structural charac 
f st ic vill not be without interest to readers of th 
Souentivic AMericaN, That it should be burglar-proof 

















A SAFE FOR STORING RADIUM. CAPACITY 
$5,000,000,000 WORTH. 


an essential condition; nor was this 


wa of course 


dificult of attainment A requirement less easy io 


fulfill was that the safe should be proof against the 


cape of the radium itself. Steel would not serve the 
purpose, as radium emanations pass through the thick 
est armor plate as readily as sunlight passes through 


clear glass. Extensive investigations showed that prac 
tically the only metal which the radium emanations 
fail to penetrate is lead; but a leaden safe would not 
safeguard its contents from the attacks of skillful 
burglar The plan ultimately adopted was to con 
struct a safe within a safe; in other words, a leaden 
shell or coffer protected by a steel casing 

he inner safe is composed of pure lead three inches 
in thickness. The door is circular in form, and fits 
with such absolute precision that no ray can escape 


through the joints 


Moreover, by means of a special 
contrivance. any slight looseness which may result 
from wear and tear in opening and closing the door 
an be readily adjusted 

yf accumulated radium emana 


lo prevent the loss 
tions when the inner door of the safe is opened, two 
valves hay been inserted. Before the door is opened 


two tubes with mercury will be passed through, and 





these will collect and store the emanations 

The safe weighs a ton and a half; and although it is 
only about 3 feet in height, its contents—if ever it 
were filled with radium—would exceed $5,000,000,000 
n value at the current market price 

->+eo 
THE CATTABU, A CROSS BETWEEN TEXAN AND INDIAN 
CATTLE. 

Six years ago Secretary Wilson, of the Department 
of Agriculture, found in Texas a grade of so-called 
Brahma cattle Inquiring into their origin he found 
that they were the offspring of a zebu bull or sacred 
eattic of india, which had been purchased from a 
cireus and liberated in Southern Texas Secretary 
Wilson’ found that the Brahma cattle were remark 
ably free from disease and the thriftiest cattle in all 
the region: that the dreaded Texas tick did not attack 
then ind that they took quite naturally to the 
marshes of the Gulf coast and thrived where the 
American and European breeds degenerated and died 

The Secretary of Agriculture encouraged A. P. Bor 
der, who had great cattle interests in Wharton County, 
Texas, to import from India a sufficient number of the 
sacred cattle to make a thorough experiment as to 
their adaptability and value. In 1906 a consignment of 
twenty-tive head, mostly bulls, were landed and taken 
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to the Pierce ranch in Wharton County There they 
have since thrived and multiplied 

fhe zebu crossed with the American cattle has pro- 
duced a new creature styled the cattabu, a name de- 
rived from its two parents. The cattabu is as im- 
mune from the Texas tick as is its sire Its skin 
ecretes a sort of wax which is distasteful to the tick. 
(he cattabu also takes naturally to the marshes of 
the Gulf coast It is believed that the creature will 
make possible the utilization of a great amount of 
waste land 

- re oe — 
WASHING PAPER MONEY. 

It is said that during the year 1909 paper bilis repre- 
senting $200,000,000 were removed from circulation 
and destroyed by the government Much of this 
could have been saved and made as good as new had 
there been any suitable means available for washing 
he bills The Director of the United States Bureau 
of Printing and Engraving, has just purchased a bill- 
washing machine The machine was originally built 
for washing clothes, and is so constructed that it auto- 
matically compresses air in chambers at the end of the 
box in which the material to be cleansed is placed, py 
a motion imparted to the apparatus from the upright 
handle The compression of the air at the ends has 
a tendency to force the water through the articles 
placed in it, and it is by this process that the filth is 
quickly and perfectly removed from paper bills 

Only a moment is required to thoroughly cleanse a 
bill, so very effective is the machine's action, yet it 
vill not tear or otherwise disfigure them. 

















MACHINE FOR WASHING BILLS. 


Some very striking comparisons were made by th 
inventor when demonstrating his machine. Among 
them was one in which a very soiled five-dollar bill 
was torn in two, and one-half placed in the washer. 
After cleansing it was removed and pasted on the 
unwashed half The comparison proved one of the 
strongest arguments in the favor of the washer. 

Should the government finally adopt this system for 
laundering our money, the bills would be thoroughly 
washed in an antiseptic solution, then dried and 
pressed and a stiffening material added, so that the 
bill would return to circulation practically as good as 
new 

_— > tne tt a 
AN ELECTRIC ALARM THERMOMETER FOR FRUIT 
GROWERS. 

Many thousands of dollars are saved by fruit grow- 
ers in California and elsewhere. by the use of smudge 
pots, which prevent damage by frost; and although 
this device has been in use for several years, a new 
improvement is the electric alarm thermometer, which 
automatically warns the rancher when the tempera- 
ture reaches the danger point. 

The alarm thermometer has a dial something like 
that of a clock with two hands, one of which 
registers the degrees of temperature, while 











the other hand is set at the danger. point, 
ranging from 26 to 31 deg. F. for the vari- 
ous iruits and vegetables. When the hand 
which registers the temperature drops to 
the point indicated by the alarm hand, an 
electric bell rings automatically and. keeps 
ringing. . The thermometer itself is placed 
in the orchard, and the electric bell in the 
bedroom of the rancher of foreman, the 
connection being made by an ordinary elec- 
tric circuit. 

This device makes it unnecessary for the 
fruit grower to sit up all night during a cold 








CATTABU CALF AND SIRE, THE SACRED BULL OF INDIA, 


spell and watch for the expected frost. 
The smudge pots which are used in con- 
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nection with this alarm thermometer are exceedingly 
simple, being medium-sized cans of sheet iron designed 
to hold crude oil. The pot is covered with an iron hood 
provided with perforations about the upper rim to cre- 
ate a uraft when the oil is burning. This construction 
has the advantage 
of retaining the 
soot, so that the 
fruit will not be 
blackened, and it 
also makes it pos- 





sible to regulate 
the flame so that 
it can burn lon- 
ger, and prevents 
it from being 
blown out by sud- 
den gusts of wind. 

Only one ther- 
mometer is need- 
ed in the orchard, 
and about eighty 
or one hundred 
smudge pots per 
acre. 

The object of 
these many fires 
is not only to 
prevent the fall 














FROST-WARNING INSTRUMENT 


of temperature in AND SMUDGE POT. 


the orchard, but 
to set the air in motion, thus keeping the frost from 
forming. Large fires are not nearly so efficient as 
small ones 
ee = 
PNEUMATIC TUBE RAILWAY AT CONEY ISLAND. 

Old subscribers of the ScrentiFic AMERICAN will re- 
call that many years ago Mr. Alfred E. Beach, editor 
of the ScrentTIFIc AMERICAN, constructed a pneumatic 
railway, under Broadway, New York, which was also 
the first subway constructed in this country This 
principle is now in use for transporting mail from 
one part of this city to another, and in our large de- 
partment stores for delivering cash. Recently, a rail 
way working on the same principle was constructed at 
Coney Island for amusement purposes, and the accom- 
panying illustration shows a car of this line about to 
enter one of the tubes. The railway consists of two 
tubes, the first of sheet iron, 900 feet long, and 
the second of concrete, 2,200 feet long. The ends 
of the tubes toward which the cars are moving are 
closed by vertically swinging doors, and a _ partial 
vacuum is formed in front of the car by means of ex- 
haust fans driven by electric motors. The pressure 
which propels the car is % of a pound per square inch. 
The fans exhaust 80,000 cubic feet of air from the 
shorter tube, and 135,000 cubic feet from the second 
tube, in order to produce the necessary vacuum. The 
doors at the exit end of the tunnel are opened by a 

















PNEUMATIC TUBE RAILWAY AT CONEY ISLAND. 


“kicker” located in the center of the track, which is 
engaged by the car as it approaches the doors. The 
cars attain a maximum speed of about 45 miles per 
hour. At curves, the speed is lowered by. vents in the 
wall of the tube, thereby reducing fhe vacuum at such 
points. The speed of the car may be increased by 2% 
device located in the center of the track and operated 
by the car in passing, which serves to speed up the 
motors, thereby increasing the speed of the fans, and 
removing a greater amount of air from the tube. 


->-o- > 


AN AUTOMATIC PIPE FILLER. 
Inventors have been busying themselves with attach- 
ments for and peculiar designs of tobacco pipes calcu- 
lated to prevent the accumulation of moisture and to 
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insure a free draft. Instead of effecting this result by 
modifications of the pipe, an Englishman has devoted 
himself to improvements in filling the pipe, believing 
that herein lies the solution of the problem. He has 
provided paper covered tobacco cartridges in which 
the strands of tobacco are laid quite straight. These 
are introduced into the bowl of the pipe by means of a 
filler, consisting of two parts—an inner tube, in which 
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arrow is moved over the dial until the slot in the 
pointer uncovers the name of the constellation that is 
sought. Each constellation bears a number with the 
plus or minus sign indicating north or south declina- 
tion. This indicates that the arrow must be swung 
on its axis until a pin on the sleeve is brought into 
register with the declination number on an arc car- 
ried by the arrow. This done, the arrow points to 

that part of the 











heavens in which 
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wound on drums mounted on a shaft driven 
by friction gearing. This leveling shaft is partially 
counterbalanced. By means of a hand lever, the fric- 
tion gearing can be thrown in, raising the leveling 
shaft, or by dropping the lever a brake comes into 
action, holding the shaft at any desired height 
a oo? oo . 
SIGN WITH CHIPPED GLASS LETTERS. 
In the Screntiric AMERICAN of July 2nd, we illus 
trated some arrowheads of flint and glass, which had 


























INNER TUBE, CARTRIDGES, AND OUTER TUBE WITH PLUNGER. FILLING THE PIPE, 


the cartridge is first placed, and an outer tube con- 
taining a plunger, which is placed over the inner tube 
and forces the tobacco into the pipe. In the process of 
using the filler, the paper covering of the cartridge is 
prevented from entering the pipe by means of five 
catches located at the mouth of the inner tube. It is 
claimed that a pipe thus filled will insure perfect com- 
bustion; that the tobacco burns to the bottom of the 
bowl, and that there is no accumulation of moisture; 
that there is no tendency of the tobacco to form into 
lumps, and that it will not rise when lighted, hence it 
does not need to be constantly pressed down. 
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EQUATORIAL STAR FINDER, 


It is always difficult for the novice to locate a con- 
stellation or a star by reference to a star map, this 
being due largely to the fact that certain stars which 
are of but slightly greater magnitude than others are 
made much more prominent relatively in the star map. 
The star map is merely a diagrammatical representa- 
tion instead of an actual picture of the heavens. An- 
other difficulty which besets the amateur is the fact 
that a star map shows the spherical surface of the 
heavens on a plane surface, and consequently there 

















INSTRUMENT FOR POINTING OUT STARS AND 
CONSTELLATIONS. 


is a great deal of distortion in the relative positions of 
the stars. Amateurs who have had to contend with 
such conditions will appreciate the little device illus- 
trated in the accompanying engraving, whereby one 
is able without any previous knowledge of astronomy 
to point to any of the constellations or principal stars. 
The device consists of two dials, one of which is fixed 
and is marked with the days of the year. The other 
dial is marked with the hours of the day, and bears 
on its face the principal constellations. In use a slide 
marked “To-day is” is set at the day of the month, and 
then the movable dial is turned until the hour comes 
up to the same slide. The arrow shown in the illus- 
tration is carried by a sleeve on the rod on which the 
dials are mounted, and is also free to swing on an axis 
at right angles to this rod. If it be desired to find a 
certain constellation, a pointer connected with the 


the constellation lies. The principle, of course, is the 
same as that of the equatorial telescope. The rod on 
which the dials are mounted must lie parallel with the 
axis of the earth, that is, it must point directly toward 
the north pole of the heavens. The instrument may 
be used conversely to indicate the name of any bright 
star or constellation toward which the arrow is directed. 
It also shows sidereal time, which may be read off 
opposite the graduation for March 21st. 





MOTOR TRUCK ON THE FARM. 

One of the largest nursery dealers in Rochester, 
which is the center of the nursery business, has pur- 
chased a 3%%-ton electric truck for use during the ship- 
ping season to deliver trees and shrubs to the depot. 


UNIQUE SIGN MADE OF CHIPPED GLASS LETTERS AND ARROWHEADS. 


been very cleverly chipped by Mr. George P. Riggs, 
with an ordinary ten-penny nail as a tool. Mr. Riggs 
has since executed a very novel sign, which is illus- 
trated in the accompanying photograph. The letters 
of this sign are made of glass of different colors, som 

opaque and others transparent, and were chipped te 
form in the same way that the Indian chipped his 
arrow-heads. Particularly clever is the work on such ‘ 
letters as “A” and “R,” which required that the giass 
be bored and then chipped on the inner periphery of 
the bore. The glass letters, as well as a number of 
, 


aC 


arrowheads, are mounted on a black velvet 
ground, and the effect is very striking indeed 
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It is reported that work is expected to commence 

















ELECTRIC MOTOR TRUCK USED IN THE WHEAT FIELD. 


On the return trip to the nurseries the truck is loaded 
with fertilizer and supplies. During the harvest sea- 
son, the truck is used for harvesting the hay crop, as 
shown by the accompanying photograph, and also for 
the harvesting of the wheat crop. The capacity of the 
truck is nearly three times that of a horse-drawn truck. 
Where the time element in getting the wheat to the 
thresher is so important, the advantage of a motor over 
a horse will be readily appreciated. 





ELECTRIC COAL-LEVELING MACHINE. 
The accompanying illustration shows a novel ma 
chine for leveling coal in beehive ovens. 
The machine levels 195 ovens per 
day, finishing its task within one 


immediately on an important section of the railway 
to be constructed from Jinga, where the Niie at the 
Ripon Falls flows out of Lake Victoria, to Kakindu, a 
point beyond the rapids of that part of the Nile where 
the Victoria Nile becomes navigable. Although only 
some 50 miles in length, the new line, the construction 
of which lately received the sanction of the Govern 
ment, will, by turning the rapids of the Nile, open up 
a valuable and productive portion of Uganda and es- 
tablish connection with steam nravigetion on Lake 
Chioga and surrounding waterways. The new railway 
will be built under the direction of Sir Percy Girouerd 
by the Uganda Railway Administration, and is ex 
pected to be completed by an early dat« 





minute after the last oven is 
charged. 

This electrically-operated leveler 
runs on the lorry track, uses the 
lorry trolley, and operates through 
the trunnel head, therefore no ex- 
pense is required for its installation. 
It consists of a wheeled truck carry- 
ing a swinging frame, at one end of 
which is a vertically sliding leveling 
shaft, which drops down through the 
trunnel head, and can be raised up 
clear of the track when desired. The 
truck is driven by a 20 horse-power 
standard railway-type motor, geared 
to one of the axles. A similar motor 
is mounted on the swinging frame, 
which drives the leveling shaft and 
raises and lowers the same. The 
main vertical shaft is carried in 
a sliding crosshead, which is guided 

















by vertical ways and is raised 
or lowered by means of two cables 
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the smaller Italian military dirigibles. 
Even the last Lebaudy, the “Libérté,” has 
an oblique propeller frame. 

The other special feature of “Clement- 
Bayard II.” originated in Italy. It con- 
sists in arranging the stabilizers of a 
dirigible with a long slender stern in the 
form of a boxkite. It seems that the imi- 
tators of Col. Renard in the beginning 
defeated their own ends by too thought- 
lessly adopting a rather abstract idea of 
his—that of making the stabilizers gas- 
inflated appendages of the balloon itself. 
They thus obtained not only too much 
drag from these bags themselves, but they 
sacrificed that other great accomplish- 
ment of Renard’s, the beautiful fish-shape 
of “La France” of 1884. The new “Clem- 
ent-Bayard” has now so efficiently revived 
this form, that at a distance it might 
be taken for “La France.” 

It is now known that a boxkite arrange- 
ment as well as anything resembling it, 
causes much drag. Friction plays an im- 
portant part in modern aero-dynamics. It 
seems that a mass of air inclosed, as it 
were, in part of a box, subject to friction 
from many sides is more or less dragged 
along with the surfaces, as a whole. Box- 
tails on biplanes are disappearing, the 


speedy monoplane is daily gaining 
friends. The “Deutschland” of Count 
Zeppelin showed a substantial gain in 


speed when it was provided with a single 
enlarged stabilizing surface in place of 
two superposed ones. Thus it would 
seem as if boxkite tails for airships were 
rather inefficient. But on hulls with a 
very slender stern, which are not com- 
pletely rigid, it would be structurally diffi- 
cult to display enough surface in the rear 
without superposing and juxtaposing 
many planes. At the same time in this 
very shape a drag has rather a bene- 
ficial stabilizing effect, like that of the 
tail of an old-fashioned elongated kite. 

It must be conceded that the “adopted” 
features of “Clement-Bayard II.” are 
beautifully amalgamated with the orig- 
inal “La France” design, the standard 
of perfection for her type. The sweet, 
unimpaired lines of the hull are now 
favorable to high speed; the absence of a 
front propeller has left room for an im- 
provement in the suspension, which 
leaves the hull, formerly so distorted, now 
as shapely as though it were turned on 
the lathe out of solid wood. There is a 
great saving of weight in transmissions 
and propellers. The machinery is now 
concentrated almost directly below the 
center of lift. The propellers are placed 

(Continued on page 284.) 
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far enough to the side so that they cannot 
drive the air against the car, 
considerable power. The 
the of stabilizing 
planes the rear inge 
frame or car 


(Centinued from page 


thus saving 
mounting of 
and steering 
The 


con- 


system 
in 
| Suspension 


-nious. 
there 
spreading 
like a fan, and made to form one piece 
with the frame of the multiple “boxkite.” 

This similar to the principle 
embodied in “La France,” which had two 
horizontal fins mounted on the rear of 
the frame. A _ single vertical fin of 
trapezoid form is held by the suspension 
cables closely above the “boxkite.” These 
vertical fin surfaces seem here, as 
Italian dirigible, to prove that a 
while giving fine 
speed, needs much steadying. 

That there 
“Clement-Bayard 


is 


is 


is 


very 


the 
very 


in 
slender stern, 
in the 
II.” in place of one, is 
a remarkable innovation from the 
French point of view, but since three and 
becoming quite common 

leviathans, they can 
than a passing com- 
motors seem indis- 
weather aircraft 


are two motors 


four motors are 
in the German 
hardly call for 
ment. At 
pensable for the 
of the future. 

A characteristic 
is the 


more 
least two 


rough 


French 
mounting of the 


improvement 
motors on inverted 
springs to take up vibration. 
form the “Clement-Bay- 
wonderful ship in the 
relations to the ground ap- 
pear in a way “compromising” than 
of a rigid Zeppelin were be- 
lieved to be 

The 


carriage 
In its present 
Ra 


but 


seems a 
air, its 
more 
those once 


suspension frame, which also rep- 


resents the car, and which is heavily 
loaded at some points, must come in 
direct contact with the ground along its 
whole length in landing. More serious 
seems the fact that the horizontal rud- 
ders at the rear end cannot exert any 
aeroplane effect to relieve the shock, and 
that the great length of the low-hanging 


suspension frame prevents altogether any 
(dynamical lifting or ballasting while the 
These effects 


the 


ship is close to the ground. 
can obtained only if the axis of 
| ship is so much inclined that the long 
|frame would first touch ground with its 
weakest point. As a of fact it 
|has been damaged from time to time in 
landing during the trial trips, 
The craft should certainly have 
elastic buffers like the cars of Zeppelins. 

The hull of the “Clement-Bayard II.” is 
251 feet long and it displaces 247,000 
cubic feet of air. The frame has a length 
of 157 feet 5 inches, and hangs 22 feet 11 
inches below the balloon. Zach pro- 
peller has a diameter of 19 feet 8 inches. 
The horizontal planes have a surface of 
592 square feet. The ship is propelled by 
250 horse-power, 125 horse-power in each 
The frame is made of steel tub- 
ing and reminds one of Santos-Dumont’s 
structures in its triangvlar section. The 
|car spaces are formed by a forking and 
doubling of the frame’s upper “back 
bone,” and are of a very comfortable 
width. The division into “bridge,” “cabin, 
and “engine room” is similar to that of the 
“Clement-Bayard I.,” and so is the whole 
of suspension, ballonet, blower, 
The mounting of two motors side by 
side makes the engine room just as ship- 
|shape and compact as on the “Parse- 
val,” type B. The vessel has a floor of 
corrugated aluminium. Transmission is 
by bevel gear and shafts as in the “Par- 
seval III.” and the “Libérté.” The frame 
|of each propeller forms a four-sided pyra- 
mid with a wide base and combines great 
strength with slight air resistance and 
small weight. The unobstructed strong 
nose of the frame furnishes an excellent 
fastening point for anchor cables. 

Long before this fine ship was com- 
| pleted, a trip from Paris to London was 
|}made the most prominent feature in the 
program ofits performances. It was to 
take place as early as last May, but is 
still unrealized. In view of the novelty 
of the design, French unfamiliarity with 
larger ships, and especially the present 
imperfect provisions for landing, the 

(Concluded on page 285.) 
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Tee Ee nee... Beet Round Trip Railroad Fare Paid by Us , 
ew! ig machine To rs 1 ay tan 7 ‘ 
Senewelthan ausaina’ &. Weeneend if You Buy 40 Acres We now arrive at the evolution of the 
ear . pce ‘ ~ 7 ae bo a 971.215 | at the Profit-sharing, bed-rock price of $25 an acre submarine boat. Olaus Magnus, Bishop 
acuum clean takes 971,21! 
be uum ¢ —_ er, hand, ¢ waa, ‘ ara 971.044 Surest Pecan Land Sunest Veet cad Teenk Land of Upsala in the sixteenth century, wrote 
aive, alr brake protection wrasse A Pecan Grove of 5 acres — 1 a 
‘ > We know there is no land in Florida as well There are p es Grunland (Green 
vale Turner oh — moe 9 Ke wented trom aud pe int of transportation, are pirat in Grunland ng 
ys toe Ure no we no 1088 healthfulne er rable climatic ” , . » . Pm sg =. 
Valve ws, controlling, of crop and ittle coat of a * e ointen an tated land?) who make use of skiffa and ves 
Site FEY Se gin allies da Fruit and Truck Farms. . sels constructed of leather, for the pur 
- _ . - Larg nf Our osition te pay your rall- F . 
, 971,421 eo PaperShel Si tive te goed durine & vber and pose of going wherever they wizh, either 
Valve ind engines, P ecans November, We wil! arrange so you aud your 
0. Pouls 971,472 The paper-shell pecan friends each can secure 10 to 40 acres of this above or below water, and by their means 
Valve, steam pres e reducing and control is the hardiest, longest jand in the heart of the North Florida Fruit and ; 
ling. N. Filibert 971,435 lived, best aad surest pro- Truck Farm District, at a $1 per acre s mouth, they pierce and make great holes in pass- 
Valv C. O. Hawkins 971.446 ducer of all the nut aud and besides «w a 
Valy lating, G Knowles 971,047 frais trees. bx 125 feet ing merchant vessels. In the year 1505 I 
Valves, device for facilitating the removal : The paper-shell pecan H wy ei joun 
e. ; ; teem tree begins hearing attwo truck f saw two of these leathern boats or skiffs 
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ey manufacturing. G. W. Priest... ~ 971,071 woace pg FA No Interest and No Taxes in the cathedral Church of Asiee, in the 
Vehicle controlling mechanism, J en 971,33 ‘ - sand till payments are completed. You don’t have ialtities ee ST ets oe ag ry 
Veni ie conts ling mechani m J.T. AY me ule n 971,334 pounds at ton years end “ Bm Pee tee rg ae ares western perch. They were dedicated to 
oe . ‘ : ; <paees Li © the age of 100 the heart of civilization—near Jacksonville, close : ' = as aed Coa "t 
mie se ann ; woo oaks Nesth Plocide. to Atlantic Coast line Ry., which has a twenty St. Haluard, and placed there on exhib 
ehicle y gp susp on arrangement ten The paper-shell pecan ear switch track at Hilliard. ition and are said to have beer taken by 
nen & Romeiser > c 5 
Vehicle wheel, C. Kindscherf now selis at the tree, for What Ten Acres Means To You: , ” The Rye Nts % 
Vehicle wheel, J. H. Esders pop ag may FIRST A money-making Soveatm-nt and King Haken.” The auger was still the 
Vehicle ot cushiones dridge  imcome from a 5 none oni ii vear and clin » the iain al a . 
Vell belhor of sobtiaur ter beansin, 3. eas core paperebell pecan werd. “Nertkere, Fievids i cera te winter ond weapon of attack employed, and the 
tenberg grove there are no extremes of heat in summer. a a aes have 
Ventile at ing system, A. L. Werner —will Booutnah 6 oeg SECOND-You can make a good living, eat Swedish naval divers are said to hav 
‘ on es aa entilater jour expenses in Europe June vegetables and fruits in January and sel - . , = ete » tte wan 
. =. ion and sound, pls ate ; oy y een months y oe eran lor an and earn from $3,000 t disabled a big fleet of pirates by its ust 
G ' & Stossel . : -Or educate your chil- $5,000 each year. In 1559 the Venetians made vse of some 
Fleming dren THIRD These North Florida Fruit and Truck ‘ , 
P. B. Eskildsen Or keep the average sare sii upland, no swamps. Every kind of submarine boat to salve a galieor 
t ir. family im comfort the ery W-acre farm is ti 
the Nike. tbe nag oo ee ' yeare-reand, rot RTH Yow car sunken in the Roads of Malamocce, and 
wchine, J. P. Dorau BS a Pa a cence Mme alg ae in 1578 an English naval gunner, William 
ment ratchet mechanism, W. H. common wild pecan of 500 per cent profit 
= the trade. of Bourne, actually designed an apparent!y 
myers -svtinadten oe woes 2 eon tae mes ae Seer a practical boat of this class, which he de 
: B. Levy delicious than the wild We will have delivered to you immediately upon es * = . le : 
W W. L. Blackwell.... nut. receipt of your application for one or more of scribes in a little work entitled “Inuen 
vy W. D. White a eer Wace North Florida Fruit and Truck : ‘ nT ee ——— — 
Ms F Haskell ann Rae a pes Farms a certificate of purchase which . oe tions and Deuises. It is I ossible, ie 
We i , ‘ ial detained b Chicago Title & T Co , Capi “ : at 
Wi At Read able the year sround $5,000,000. “The title of the entire tract le “ld says, “to make a shippe or boate that 
‘ in trust for the benefit of the purchasers by the . . +} ) 
Welle tter for. A. Smith: We Sell Pecam Groves Chicago Title & Trust Co., ome of the strongest, may goe under*the water unto the bot- 
. AlucKIng 5 ; fest and best cuarantee title and trust com- 4 
Whe < . in r 10 acre tracts “#teSs anc best « > m . . P vn 
Wheel, 1 D. X hee! planted to sta snsard vamed panies in the United States. ee ‘ ee 4 tome, and so-to come vp againe at your 
riage . Varieties, wht 5 to 7 Yoa owe it to yourself to take advantage o' “ dd : ~scripti is to y for 
a oo : J 2 Shaw feet, all trees guaranteed this opportunity, and if you - ot say 4 $500 Por Ac’ pleasure. His deser iption is too long for 
—_ ri ene for 2 years, 2 years old, don’t fail to take advantage our free round mg seri j ¢ idex a he g { 
hae Vv 8 \. H. Newpher Green the butted heck, trip railroad aitind on aaa, transcription, but an idea may be gained 
sp pedi th « Austin , - - ‘ . 
low ! , : of the boat’s probable appearance from 
= - . lalbert Write to-day for the big illustrated book, we will send it free P al P — . 
wi B. Scureman together with plat of the land and plat of Hilliard, railroad fare the accompanying illustrations He ad 
Wire st Sil ‘ refund agreement. Do not delay, sign and send coupon below. Sete, . ‘ ; . pe ++ m 
Wood pr sation, i oeeiee. Everything sent free with no obligation to buy. Your name ona mitted water into compartments on 
Wrench, } EE postal will get immediate attention, References Dun’s, Bradstreet’s, either side to sink the craft. and pushed 
Wrencl any bank in Jacksonville ; Chicago Title & Trust Co., Corn Exchange ither sid t SII . I ait, > a 
be ree Ford ‘ National Bank, Chicago, and hundreds of satisfied buyers. the water out again by a species of mov 
riting cap fo :e ay s . 
f, A. > Sees 29 Cornwall Farm Land Co First National Bank able bulkhead when he wanted to come to 
#9 Building, Chicago, tll. the surface. When below he drew air 
of . » = | .t pecification and drawing Prin through a hollow mast, taking the oh 
ir DE > . list, or any patent | CORNWALL FARM LAND CO., 1500 Pirst National Bank Bidg., Chicago: wes sition fs iy . 
1 pri issue - er x - y 8s CF ic of sound gz 10 ertain 
nished from this off a Se Please send me your book, ‘‘A Home in Town and a Farm in the 10us preci a . 
name and number . ate pe ge tae Country,’’ Railroad Fare Agreement, plat of the Farms aad Town of the depth of water before d He 
date be giver A s Munn & Co. Inc., 361| Millia It is understood | am under no obligations to buy and your p : a : 
Broadway, New York ” eit literature will be sent me absolutely free. mentions no means 0 ropu 
adian ents nu : ss 
cums fe Oy ot the eno, be obtained by the in- Sir William Monson, the fameus Elize 
going list For ° inventions named in the fore- I a ci nditntrinnccscorrmnepipecienrnndiediiimaitionts : : =z 
address Munn & Con Inq gg et ner, particulars bethan admiral, propounded the follow 
York, i of *» Inc., 361 Broadway, New Cc luded 10 OR 
DOW ccccccccccccsccccccccccocsasescooncnsess: «-»- State (Concluded on page 256.) 
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Classified Advertisements |, ch e of underwater attack The feet long, 10 or 12 feet deep, and sur 
! greatest ship in the world,” he says, tf 3 j}rounded by “bundles of large reeds put 
; t . “~« } mt . 
2 , fo é An x ust be accom may be ink by a barke of 20 tons by ‘ nt FA L L | L L E together as thick as a barrell from end 
panted ©. Further information sent of | >»; tratagem. viz lo place a cannon to end,” and “bound with bands made 
regu 1 . . ” 
READ TH LUMN CAREFULLY,-— You wil in the hold of a bark with her mouth to |}of lime or cherry tree,” are claimed by 
, ‘ ‘ Anaen ar le r ere owt ; 
, { ‘ , the side of the ship, the barke shall some writers to have been submarines. 
conse le If you manufacture t s 
writ ‘ and we w ‘ ~~“ nd board, and then to give fire to the can- As a matter of fact, they were merely 
aocdres f the perty irir he forma — of tT »T, , parria 
oan gine Gaw thie aumtte In every case it is | non that is stowed under water, and they partially submersible. The crew carried 
Whare manutesturet x ae ons Sapo spauiry:| shall both instantly sink; the man that The Dense Powder their provisions and stores in watertight 
or irers do no es pon nptiy e 
inquiry toe epeate MUNN & CO.. I shall execute this stratagem may escape For Shotguns | cases, and when they wished to escape 
oe ac. . . e 
in a small boat hauled the other side observation, filled the boat with water. 
F lof the bark She then sank to the gunwale, but the 
BUSINESS OPPORTUNITIES | . : ? : 
1 Ne. 901 V A Scotsman, Napier of Merchiston, bundles of reeds kept her from sinking 
aquiry . 6.— Wanted, machinery neces*ury F : ‘ -_ — er _ “ 
ran iva n of lant for refining salt »|about this period published “Four Secret entirely. Space forbids more than the 
o ifoation ot the bessemner ploeas > : , 
4 u : BOW : e_ on aes #2000 UNDER Inventions; besides devices of sailing un- mere mention of many seventeenth and 
0 y y I | , s . s 1" 
certain reasonable conditions, and agree that you may} der water, with divers other devices and eighteenth century inventions. There 
repay the home Tt vidends on an investment s . ad , “ : 
which we will saggest. For ful inf rmation address | stratagems for burning of the enemies.” was the Marquis of Worcester’s “ship- 
Continental ( ommer (oe st uls ‘ | ° : ” . 
lequir ' Ne ange. Vant to t t hinery t Magnius Pegelius is supposed to have destroying engine, which was merely 

4 y oe. 7 so. Wanted » bu nachine o ; 
manufacture seed corn racks ; constructed some sort of a submarine in an infernal machine to be hidden in a 
te eee ee ion onetier iy pee awee | 1605. Kessler invented some underwater | ship, though he claims that it could be 
Gwins aime ola be sean Reoed eer }armor in 1617, and later in the same cen jused as a torpedo “from a mile off.” 
fectarers or inv. i Cor! Van Drebbel—the Hiram Then there was Borelli’s “Navis Urin- 
actur . Oo | ” . > -_ ae , 
Newberry, pat e, Arg wa ‘| Maxim of his age—built a vessel which | ator,” asubmarine of 1680, Ciminius’s and 
Ry i 7 rot ot | there seems no reason to doubt was sev- Deligny’s proposed underwater warcraft 
seams —— leral times navigated below water in the f — 1685 and 1688, Holland’s patent for a 

. } . ari 7 *¢ tir _ ‘we ., vo 
|'Thames. Even James I., that somewhat ipa | submarine in 1691, Sir Stephen Evances’s 
im § , | 
FOR SALE timid monarch, is said to have had con- INFALLIBLE and Samuel Wimball’s of 1694. In 1715 

( r eering ce fe , , SM( ' ‘idge i , > ¢ . arine 
ships Patent No $06 a ISI. Por furehe r par fidence enough in this boat to intrust his lOKELESS John Lethbridge invented a submarine 
Uculare address dward Hout, New Weetmingter, B. }royal person in her on one of her trips. ABSOLUTE vessel something like a closed diving 
ginesies Ne a 13. War ted. name and address Of/ 4 detailed drawing or dest ription of WATE RPROOF bell. It was a copper cone 6 feet deep 

- manu urers I ss « « = 
A PRACTIOAL 4) airship now building.| her is extant, but it appears that she with a four-inch glass window and two 
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apolis, Minn r . . > " aa ; -arpe rr ruined hi self i building # 
Van Drebbel’s great secret was his carpenter, ruined himse in building a 
faqairy Ne Wanted, name and address of . ° : : 
manufacturers ¢ jesa clothes line. chymical liquor,” with which he reno Field Shooting | submarine boat a few years later. He 
“ptional manufacturing plant. Con-| vated the air on board during submer made use of leather bags to raise and 
or a aay is e mas u . a 46 ” iat Bie teed ; ee ie sas t 
Fee eT Sry, ant seomer.| sion. Ben Johnson describes her as “an | |sink his boat, squeezing the water ou 
. im ‘ ‘ ; thie eal.” s |by a species of lever, and made several 
Inquiry Ne. 9173.—Wanted, manufacturers of | invisible eel,” and ; 
| — teed for removing fibre (coir) from erore ot “An automa, runs under water | Is successful experiments in the River Dart 
a | With a snug nose, and has a nimble tail | bb ” Days’s submarine, which attracted some 
SITUATIONS WANTED. Made like an auger,* with which tail she ALWAYS THE SAME attention in 1773, should hardly be 
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‘ — tia yay : wriggles . } g g 
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poxes on the single-circult s¢ heme should 
not cost more than Fo! at the most, while 
the boxes of ap type for a series 
circuit would , each, a maximum 
number of located on each cir- 
Tl ‘ ire from prevailing 


enuit. 

practice the city of New York 

independe! ny system by whomso- 
er ntrolied, while the in- 

trinsic plan have commend- 
d engineers by whom it has 


en examined It promises to be even 
interesting with the development of 
eess of evolution, and 


letails*now in pre 
tallati of the new system with 

ntral station in Central 

id greatly to the fire pro- 
enjoyed by Manhattan Island. | 
conditions are also bad, | 





orse even than in New York. Here also 
a new fire-alarm headquarters is essen- 
tial. While progress on the plans for im- 
proving the fire-alarm telegraph in Brook- 
lyn has not developed as far as in Man- 
iattan, yet if may be said that on account 


f the extent and less congested charac 


f much of the borough, the non-interfer- 
ng successive boxes on a series circuit | 
been deemed desirable, and doubt- 
ss will be adopted in preference to the 
lirect circuits In the other boroughs | 
so additions and reforms are under way 
vhich, once completed, will work for the | 
increased safety of the greater city. 
a 
Singing Electric Lamps, 
Incandescent electric lamps with me- 
tallic filaments sometimes emit musical 
sounds when they are employed on alter 
nating current circuits Singing are 
lamps have long been known. Even on 
direct current circuits are lamps may be | 
aused to sing by the slight rhythmical 
fluctuations in the current which are pro- 
| t ssage of the sectors of the 


imutator over the collecting brushes. | 


Arc lamps operated by alternating cur 
ts often emit notes, of pitch cor 


esponding with the frequency of alter- 


nation The singing arc has been de- 


eloped by several experimenters, espé 
cially by Poulsen, and adapted to the pro- 
duction of alternating currents of high 
frequency, for use in wireless telegraphy 
Incandescent lamps were supposed to be 
mute until quite cently, when the Swiss 
electrician Hoh] observed that the metal-! 
lic filament lamps of a certain establish 
ment emitted a sound, which at times 


vas almost intolerably loud These 
lamps were operated by an alternating 
current of 60 cycles per second. Accord 


ing to Remane, if the natural period of 
vibration of the metallic filament coin- 
cides with the period of alternation of 
the current the filament is thrown into 
vibrations of great amplitude, which are | 
transmitted to the bulb by the glass post | 
Which supports the filament A number | 
of singing metallic filament lamps were 
sent to the testing station of the Societ | 
of Swiss Electricians, where they failed | 
to emit audible sounds on alternating cur- | 
rent circuits ranging in frequency from 


-" to 70 cycles per second, although the 
le P | 
‘aments were clearly seen to vibrate 
through a distance of 1/12 to % inch. It 


IS possible that the transmission of the 
vibration to the bulb and the production 
of sound depend on the manner in which 
the lamp uspended M. Gerwer, the 
chief engineer of the station, concludes 
that the sound de pends on circumstances 
which vary in different cases and that it 
can be prevented by changing the method 
of suspensior 


Cosmos 


o-oo -——_—— 





A large body of iron ore has _ been { 
discovered in Natal, only thirty miles | 
I railroad and within a radius of} 
ty-five miles from the coast. Coking | 
coa is also been located in Natal; lime- 
has also been found near the ore 





bed rhe river Tegla, which is suitable Torpedo Body, $3000 
for development of hydro-electric Roadster, $2750 
pe ins through the iron ore property. 

Wit erything at hand for the manu- 

fac f iron, these properties will soon 

be turned to commercial account. } 

oc - __. 
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MOTOR CARS 








HE Chalmers “30” is the only 
medium priced car that was 
ever awarded the Glidden Trophy 


Of all the Glidden Tours, that of 1910 
was the longest, and by far the hardest. 
It lasted for sixteen running days and 
covered 2,851 miles. It started at Cin- 
cinnati and went “by way of Dallas, 
Texas,” through thirteen states to 
Chicago. 

Words and pictures cannot make plain 
the racking cobblestone roads of ne 
tucky—the stump-studded forest trails 
of the Tennessee mountains — the 
swamps of Arkansas—the deep and 
treacherous sands of Texas—the mud of 
Kansas, the bridgeless southern streams 
or the sweltering heat that punished 
cars and men alike. 

It is the opinion of experts who made 
this tour that no car in the world could 
have completed it with a perfect score. 
Yet, from Cincinnati to Louisville—to 
Nashville—to Shefheld, Ala—to Mem- 
phis—to Little Rock—to Hot Springs— 
to Texarkana—to Dallas—to Lawton, 
Oklahoma—to Oklahoma City—to 
Wichita, Kansas—eleven consecutive 
days out of the sixteen, through the 
hardest part of the trip—and for five 
days after every other car on the 
tour had been penalized, not a single 
point could be assessed against the 
Chalmers “30’—the $1500 car—$1600 
with magneto, Prest-O-Lite tank and 
gas lamps. 

In all the history of motoring, there 
is no performance like this. "The Glid- 
den Trophy has never been won before 
by a car costing less than $4000. 

If you are thinking of buying a car, 
what better proof could you ask of reli- 
able performance under all conditions 
than you have in the Glidden Tour 


record of the winning Chalmers “ 30°’? 


The Chalmers ‘30’ has never 
been defeated in any important 
motoring event by any car of its 
price and power class. The Chalmers 
“Forty” won the Detroit Trophy in the 
1909 Glidden Tour. Chalmers Cars have 
won more events of all kinds in propor- 
tion to the number entered than any 
other cars. 


In addition to perfect mechanicai per- 
formance, you get in the Chalmers all 
the beauty of line and finish that you 
can find in any car. 


What more could you ask in any car 
at any price than you get in the medium- 
priced Chalmers ? 


We have never had so large a volume 
of business as we have now. There has 
never been so satisfying a demand for 
Chalmers cars as there has been since we 
announced our 1911 models. Yet this 
demand will not affect the Chalmers 
policy of building cars for quality, not 
quantity. 


We suggest, therefore, that you place 
your order now, so as to be sure of get- 
ting the car that is your first choice. 
Chalmers cars are the first choice of 
those who look most carefully into the 
automobile question and know the most 
about automobile values. 


1911 cars will be delivered in order of 
purchase. All of 
our dealers will be 
able to tell you 
when delivery can 
be made. Write 
for new catalog 
“RR” and name 
of nearest dealer. 





Chalmers Motor Company Detroit, Mich. 


(Licensed under Selden Patent) 


Chalmers ‘‘30’’ 


Touring Car, $1500 


Pony Tonneau, $1600 
Roadster, $1500 
Limousine, $3000 
Landaulet, $3009 


Coupe, $2400 


Chalmers ‘‘Forty”’ 


Touring Car, $2750 
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Scientific American 
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The 


TRUFFAULT - HARTFORD 
SHOCK ABSORBER 


is not a motor accessory, but a motor 
necessity, for it contributes immensely to 
| comfort, economy and safety. 

Comfort is impossible in the car that 
and vibrates. The Truffault- 
absorbs jolt, jar and vibration 

avidity a sponge absorbs water. 
it imparts to the car a smooth, wavy motion, 
by pre venting excessive contraction or rec oil 
of the spring 

Ex« —— To excessive vibration may 
be ascribed minety per cent. of upkeep cost— 
fuel and oil « excepted, Vibration is reduced 
to # negligible degree by the Truffault -Hart- 
ford. Car, engine and parts suffer little on 

| this score and the wear and tear to them is 
correspondingly less. Tires saved from 
bouncing and skidding increase in mileage. 
Economy is assured. 

Safety. A broken spring often invites 
disaster. Broken springs are impossible on 
a Truffault-Hartford-equipped car, because 
the Truffault-Hartford insures normal spring 

| action at all times, Perfect traction, too, ts 

S necessary for perfect control. The Truffault- 
Hartford, by keeping the wheels on the 
ground all the time, contributes to perfect 
traction. 

Your car made more comfortable, 
safer, more economical by a set of Truffault- 

| Hartiord Shock Absorbers. 

We cen fit any car and make 
any car fit for any road. 

Particulars yours for the asking. 


HARTFORD SUSPENSION COMPANY 


Edw. V. HARTFORD, Pres. 


160 Bay Street, Jersey City, W. J. 


BRANCHES 
NEW YORK 212-214 W. 58th 
Mreet 


PHILADELPHIA 250 N, Broad 


BOSTON 319 ( otumbus Avenue 
CHICAGO—1455 Michigan Ave, 
NEWARK, N. J,—289 Halsey St. 












HYGIENIC 
UNDERWEAR 





Professional Men 


And all o at 


i tes 


inde re 


Send ne Re Saeengee Catalogue 


1,263 Cyhaders,3 te 30 4.7 
Write for complete ontatag today—telle al! about bow these high grate 
motes ur + in the largest plone tm the world devote 
esclusive: the manufacture of Z-cycle motors 


GRAY MOTOR Co., 11 LEIS ST., DETROIT, MICH. 
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HARDERFOLD 


quagpearel Syston 


invalids Athletes 


Merchants Accountants 


"Over 1,100 resareer-aepad 


excellen the Has ERFOL 


" HARDERFOLD FABRIC co. 
163 River Street, TROY, N.Y. 
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movements olu- 

tions, Cu size, 
Booklet Fr 

: VEEDER MFG. CQ. 

13 Sargeant St., Hartterd, Conn, 
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No one has time to 


look for loosened, 
mislaid papers. 
Make yours 
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PENNSYLVANIA RAILROAD 


Fascimate 
Young 
and Old 





Mono-Rail Jumping Wizard Top 


Travels 100 Feet on Inclined Wire, Revolves 10,000 Times 
a Minute with One Pull of the Cord. Child Can Do 

This Marvelous Top apeareniy deties the fixed laws of gravity 
and equilibrium, it will spm in any position with its center line at 
any angle to its line of gravity. Spins on the tip of fingers, end of 
nose, edge of tumbler, etc. 

SEE IT HATCH FROM THE SHELL? 

String the wire tight, start the top spinning in carriage on in- 
clined wire and it will travel entire length. Illustrates motion of 
earth through its orbit. Baffles Science, delights children, astounds 
adults. The more you spin it the more it will puzzle you. 

Myle AA —Complete Outfit 39e., by mail Ge. extra, or send $2 for 5 prepaid, 
or 2 for $4 by express. 

Wizard Top, accurately made of co fia rolled steel, with turned 
steel bearings and heavy cast lacquered wheel; wood pedestal, 


winding cords, brass ring, nickeled mono-rail, two-wheel carriage. 
3 steel wire track, wooden egg, with illustrated directions. — 
Stock sp 20W Wizard Patent Developing Co., Dept. 29—129 West 3ist St., New York 














Every User of Blue Prints 


Should Tavestigate the New “EXPRESS” System of Blue Printing 


Automatic. saves half the cost. One boy does the work of four men. It makes Blue Prints, Black Prints and 
Brown Prints. Works day or Night—makes prints any length. For users of Blue Print Paper we supply 
Coating Machines for making blue print paper or linen. The Express System Saves Money. Let us explain. 


WILLIAMS, BROWN & EARLE, Inc., Dept. 6, 918 Chestnut St., Philadelphia, Pa. 














ALOE’S 


OUR RENOWNED 
Double Combination 


TELESCOPE 


Size 24a. Object Glass, Length 36 in. 


ASTRONOMICAL TELESCOPES: 
Seseite sit gees atc = $18. 00 





for Night Observation 


Prof. Hicks “ and W s Almanac, 
7 s be bas 





A. & ALOK CUMPANY, _— aioe 5:25 Olive St., St. ‘Leste, Me. 


You are of 

course familiar with our 
celebrated Underwear. Are 
you also acquainted with our 
splendid lines of Specialties ? 
Polo Coats, Auto Coats, Auto 
and Steamer Rugs, Knitted 
| Jackets, Sleeping Bags, etc. 
Absolutely the finest goods in 


Descriptive Catalogue and Illustrated 
\ Circulars Mailed on Request 


DR. JAEGER’S S. W. S. CO."S OWN STORES: 
New York, 306 Fifth Ave., 22 Haiden Lane; 
Brooklyn, 504 Fulton St.; Boston, 225 Boylston St.; 
Phila., 1516 Chestnut St.; Chicago, 52 State St. 

Agents in all Principal Cities. 
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Phillips “Ready to Run” Cacciine Engine | 


Special Offer | 
H.P.E | 


$59 
4 
=) $3 
Thousands of these marvelous engines—in actual ad -umping Jack 
use today—prove beyond question that kerosene is n 1 ied, magneto | 
the engine fuel of the future. The success of the 7 — ated 
‘Detroit’ Engine is absolutely 
an vara! lelec 
mand is overwhelming. 
Ke rosene (common coal oil) 
runs it with wonderful econ- 


omy. Kerosene fe nerally costs 6 
to l5c less per gallon than gasoline 
me emtites aatertnetse LEARN to REASON 
Runs on any engine fuel, Only 

STUDY AND DIFFICULTIES OF MATHEMATICS — 

By AvGustus DEMORGAN 

This book treats fully of various points in the study of mathe- 
matics which involve difficulties that are apt to be misunderstood 


by beginners; and second, outlines the course of study to be 
followed by those who wish to make a study of mathematics. 


“DETROIT” 
ALL BOOKSTORES AND LIBRARIES 


The Kerosene Venter = 15 Days’ Price, $1.25 
hoy sngingnva want, from 24g 30 HP. pend on 15 days’ fre The OPEN COURT PUBLISHING COMPANY 


ready 







its Economy an Power 
Startle the World: 
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PHILLIPS GASOLINE ENGINE WORKS, 43 No. Clinton $t., | Asay v. s. A | 












three moving parts. Light 
and portable. Does work of 
engines weighing four 
times as much. Ransevery- 
thing. 


The Amazing 


Work Better—Cost Less 


Correct cylinder construction—insuring a greater com- 
pression of the explosive charge—makes it possible to get 
more power with less gasoline with an 


lH Céncine™ 


than with other makes. That is one reason why they are 
so economical and efficient. Before buying an engine it 
will be to your advantage to learn all the advantages of 
lt HC construction. The I H C Gasoline Engine book 
gives the facts and shows all styles and sizes 1 to 35 H.- P. 
Write for it today. Address 
INTERNATIONAL HARVESTER 

COMPANY OF |AMERICA 

rporate 
15 harvester ry 
Chicage, Hll., U. S. 


















ial tested ediately before shi 
= rae If ‘a oiagrery dollar ou have paid us for Publishers and Importers of Standard Work of Science, 
the engine Prices lowest ever Philosophy and the History of Reli Ancient ena 
known f ich = <p engines. Modern. Founded in 1887 for the yee 2 a 
The New Book is Ready—WRITE! Tolls aI! about these ne + Giiaien of ccitaithe neville, 
wooders that mark a newerainengines. Special introductory price on first 
+ Detroit” engine sold Ineach community, Quick action gets it. Address Send for Complete Catalogue 





DeweltEngine Werks, 12] Bellevue Ave., Dowell, Mick: | 375 388 Wabash Ave. | CHICAGO, ILL. 





Bulletin 
ALL-STEEL TRAINS. 















DON’T PAY Two PRI 


STOVES & RANGES 
= Save 618.00 to 822.00 on 





o 
A written gua 
backed %, a Million Dollars, Our new 1911 improve- 
m stoves absolutely surpass anything ever 
padtueek Send postal today for free catalog. 
HOOSIER STOVE FACTORY 
257 State Street, Marion, 


















The climax in the use of all-steel passenger equipment 


is the train composed exclusively of all-steel cars. / UFKIIN 


The first all-steel trains to be operated on regular daily 
schedules are the 


“PENNSYLVANIA SPECIAL” 








TAPES AND RULES 
ARE THE BEST. 
tor sale everywhere. Send for 
Catalog No. 16. 
LUFKIN RULE CoO. 
Saginaw, Mich., U.S.A. 


New York and London 








““24-HOUR ST. LOUIS” 
“THE PENNSYLVANIA LIMITED” 
“8ST. LOUIS LIMITED” 


and 


“CHICACO LIMITED” 
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SELLS For - 











The first 18-hour train between New York and Chicago, 
the original 24-hour train between New York and St. Louis, 
and the pioneer of all “limited” trains, are the first trains 
to be equipped throughout with all-steel cars. 

All-steel trains mean much to passengers. 

They mean greater safety, for they are practically 


indestructible. ' Send for Catalog of Information 


They mean additional comfort, for they are heavier 


[LEARN TO BE A WATCHMAKER 


Bradley Polytechnic Institute 
dorological Department 

Rosring Illinois 

Formerly Parsons Horological Inst. 

Largest and Rest Wateh Schoo! 

in America 

We teach Watch Work, Jewelry, 

Engraving, Clock Work, Optics. 

Tuition reasonable. Board snd 

“ rooms near school at moderate rates. 














Your PATENTS 


ind easier riding. Incorporate “ anny 


The * ; Honpaptvenia Special” leaves New York at 3.55 P. M. to-day and arrives 
yy 8.55 A. M. to-morrow; it leaves Chicago at 2.45 P. M. and arrives New York 


Laws the most liberal. Expense the least. Hold meetings. transact 
businessanywhere. Blanks, By-Laws and forms for making stock 
full-paid for cash, property of services, free. President Stoddard, 


The ‘24-Hour St. Louis” leaves New York at 6.25 P. M. to-day and arrives St. FORMER SECRETARY OF ARIZONA, resident agent for 
Louis 5.25 P. M. to-morrow. The “24-Hour New Yorker” leaves St. Louis at 6 P. M. many thousand companies. Reference: Any bank in Arizona 


and arrives New York at 7.00 P. “M. the next day 
“The Pennsylvania Limited” leaves New York at 10.55 A. M. to-day and arrives 

Chicago 8.45 A. M. to-morrow; returning it leaves Chicago at 5.30 P. M. and arrives 
New = at 5.30 P. M. next da 

“Se. souls ate Tinted. leaves New York at 10.55 A. M. to-day and arrives St. 
Louis 1. My P. M. The “New York Limited” leaves St. Louis at ioe’ P. M. 
and areires New York 5. 5. 30 P. M. the next day. 

e “Chicago Limited” leaves New York at 4.55 P. M. to-day and arrives Chicago 
4.00 P. to-morrow. The “ Manhattan Limited” leaves Chicago at 10.30 A. M. and 
arrives New York 9.30 A. M. the next day. 








STODDARD INCORPORATING COMPANY, Box 8000 
PHO! 


ENIX, ARIZONA 





ART 
FREE 
118-124 HING Clinton 56 


CH BESLY&CO RIESTLUSA 


UBRICAy SEND 
LAYTHING =i 
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a ce 


Se eS eee 











